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PREFACE 


THIS is not a book on PROWL S but a travelog of 
insect land. 

It is not intended to add to the knowledge of the scientist, 
but to show the general reader the vastly important re- 
lationship which exists between insects and human beings. 

Its purpose is not to set forth weighty information in 
an impressive manner, but simple facts in such a way 
that the story of them will be easy to read. 

It is not written for the occasional student who delights 
in dry tomes, but for the multitude whom it would help 
to discover that there is romance among these small 
neighbors that is as enthralling as that encountered by 
sailors shipwrecked on outlandish, far-away ‘islands. 

The language of science is not the language of the 
street. It must be technical, must use terms understood 
only by the initiated. These terms are commonplaces 
to the scientist. He uses them unconsciously: much as 
each of us uses the words peculiar to the calling which he 
follows. The scientist cannot be stopped in what he is 
doing that the milkman may be made to understand. 
Getting the message to the milkman is somebody else’s 
task, is the work for a go-between, an interpreter. 

Thus does it happen that I, a man whose profession 
is not science, but journalism, have been thrust into the 
breech. I am to try to make Entomology understandable 
to and interesting to all men. 
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Yet the book is to be scientifically accurate. Great 
care has been taken to make it so... It has come into being 
from the beginning under the watchful eye of one of the 
ranking entomologists of the generation. Dr. Leland O. 
Howard has been its godfather. 

For nearly half a century Dr. Howard has been as- 
sociated with the Bureau of Entomology of the United 
States Government, the largest bureau of its kind on 
earth. He has been with it from the time it started. 
For thirty years he has been its chief. Practical Entomol- 
ogy is a creature of the present generation, and this man 
has, perhaps, contributed more than any other to its 
development. 

Dr. Howard has guided me in the preparation of this 
book, has lent all the facilities of the Bureau in massing 
my material. He has read the manuscript, corrected it, 
and submitted certain chapters for further reading and 
correction to men who specialize on particular insects. 

Rarely has a book interpreting science been produced 
under such favorable auspices. Because of the unusual 
codperation I have received I present it with confidence 
in its merit. 

WILLIAM ATHERTON DuPUY 
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INTRODUCTION 


THE world is just awakening to the importance of the 
study of insects. 

Most people are indifferent to them because of what 
appears to be their insignificance, and those persons who 
collect them and study them have been considered until 
recently as triflers or weaklings. 

In poetry, in stories, and from the stage the entomolo- 
gist has been ridiculed. 

But within the last forty years there has come a change. 
It has become plain that of all the creatures that live on 
this earth the insects are the most powerful rivals of and 
enemies of man. 

They outnumber all of the other kinds of animal life; 
they outnumber all flowering plants; they have inhabited 
the earth for more than fifty million years; they have 
accommodated themselves to all sorts of conditions; 
they have passed through cataclysm after cataclysm 
which swept away or seriously modified other forms of 
life. 

In these fifty millions of years their structure has adapted 
itself to an infinite number of different modes of life, to an 
infinite number of different kinds of food; their structure, 
their physiology, their habits, the rapidity with which 
they multiply, all fit them for existence long after the 
newly-born human species shall have passed away. 

They carry disease to man; they daily threaten his 
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life; they shorten his food supplies, both in his crops 
while they are growing and in such supplies after they 
are harvested and stored; they injure his meat animals; 
they destroy his clothing; they mine his houses; they 
disturb his sleep; they injure him in countless ways. 

It is perfectly true, as Mr. Du Puy has pointed out in 
one or two of the chapters in this fascinating book, that 
in the long-time evolution of this enormous number of 
different kinds of insects and in their gradual adaptation 
to all kinds of food—some of them almost impossible to 
human imagination—many kinds have come to feed on 
other insects; and so numerous are these beneficial insects 
that they are man’s greatest aid in the natural control of 
the crop-feeding species. It is almost safe to say, in fact, 
that were it not for this fighting among the different 
kinds of insects they would almost overwhelm the human 
race. 

Appreciation of all these things is slowly coming, and 
this appreciation must become general, since all of us 
must back the scientific man in his study of everything 
about insects in order that we may secure eventual con- 
trol. And there must be an enormously greater number 
of these scientific men to carry on the study. At the 
present time the schools and the colleges are hardly alive 
to the importance of the subject. The critical nature 
of the situation is only just being realized. 

It is for this reason that I greet this book with joy. 
Not only must the scientific man know all about insects, 
but every one must know as much about them as he 
can be induced to learn. And so, when my friend, Mr. 
Du Puy, brought me these chapters one after the other, 
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I realized that here was a most important opportunity for 
me to help in a new way in the great and important work. 

The stories he has written are wonderfully done. No 
one has ever done them quite so well before. I wish that 
I could command his services as a writer about insects 
for the rest of his life. 

My own part in the book has been simply to see that 
what he has written is scientifically correct, and in this 
I have had the enthusiastic help of several of my expert 
colleagues. 

L. O. HOWARD 
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CHAPTER I 
THE FIG INSECT 


r F anyone should ask you who put the box of 
dried figs in the fruit store window you 
would be likely to guess that it was the man 
who runs the shop or the boy who 
brought them on the wagon. 

But if you should ask the same 
question of a certain wise man of my ac- 
.quaintance who works for Uncle Sam and 
who knows as much about figs as anybody 
in all the world he would give you a quite different answer. 

He would say that the figs were put there by a strange 
little insect not bigger than the gnat that gets into your 
eye in the summer time and makes it smart. 

And this being such an odd statement for him to make 
you would insist on the story, which, when told, would 
lead a long way toward the claim that there is a romance 
back of every one of the commonplace things round 
about us. 

These dried figs, it seems, are called Smyrna figs, 
which name alone carries the imagination far afield, and 
they come from California. In this country we eat as 
many of them every year as could be hauled by a thou- 
sand teams hitched to a thousand wagons—a string of 
them two miles long. Yet every fig on every wagon has 
had the personal attention of one of these small insects. 
One of them has died for it. Otherwise it would not have 
been on the wagon. 
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The fig, it seems, was one of the first plants in all the 
world to be cultivated by man. This was due largely to 
the ease with which it could be grown. Ina warm climate 
one had only to cut off a branch and put the end of it in 
the ground and properly water it to produce a fig tree. 
Despite this it did not exist in America until it was brought 
over from its natural home in the Near East. It belongs 
over at the further end of the Mediterranean Sea, ten 
thousand miles away, in the region inhabited by the 
people who wrote the Bible. Smyrna, the city in Asia 
Minor just around the corner from the Holy Land, the 
city over which the Greeks and the Turks were fighting 
and which was burned not so long ago, is mother of the 
fig which takes its name. Smyrna boasted an ancient 
civilization before the time of Christ. It is believed that 
it was there in a cave on the River Meles that Homer 
wrote his poems, thus becoming the father of literature. 
And when men first began to record their thoughts, they 
spoke of their earliest friends of the garden—the vine 
and the fig tree. 

When California was settled, travelers compared its 
climate with that of the countries that border the Medi- 
terranean, and found that it was very similar. Some one 
thought of the figs of Smyrna, so highly prized for their 
excellence, and wondered if they would grow in Cali- 
fornia. There were already fig trees in California and 
elsewhere in the southern part of the United States, but 
none of this Smyrna variety which has peculiar qualities 
that make it better to eat than any other fig that grows. 

So, back in the eighteen eighties, a newspaper in San 
Francisco sent to Smyrna for 14,000 fig cuttings and gave 
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them to its readers. They were planted throughout the 
warm portions of the state and grew well and rapidly. 

When these trees came to be four years old they should 
have borne fruit. In fact, each summer, many little figs 
started forth on ‘their branches, developed until they 
were about half grown, then dried up and fell off. In all 
California not a single fig of this kind stayed on the tree 
until it was ripe. 

Years passed. The fig trees grew very large. Their 
branches spread wide. Millions of little figs came out 
every summer, grew cheerfully for a while, then died and 
dropped off in the dust. The orchards yielded no fruit. 
They were complete failures. After all the trouble that 
had been taken to develop them their owners began 
going out with axes and chopping them down. 

All through the eighteen nineties in California there ex- 
isted the mystery of why the Smyrna fig trees bore no 
fruit. The best experts that could be found studied the 
problem in vain. In those days the Department of 
Agriculture in Washington was not very large and had 
very few scientific men on its staff. It is the policy of 
the government, however, to give practical aid to its 
citizens when they are in trouble. This riddle of the fig 
trees became so great that the government at Washington 
finally took it up and sent an expert all the way to Smyrna 
to find out what they did over there to make the little 
figs stick on until they were big figs. 

There, among the strange peoples of Meander Valley 
where the figs grow best, this expert watched them culti- 
vating and harvesting their crops. In the round of seasons 

there was one queer thing that he saw them doing, a 
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thing that he had heard spoken of as a means of keeping 
away the evil spirits that might interfere with the harvests. 

Outside the cultivated orchards there were what ap- 
peared to be wild fig trees. They were called caprifigs. 
On these trees there grew a dwarfed fruit never used at 
all as a food. At certain times of the year, however, the 
natives went to these trees, gathered the tiny dwarf figs, 
and strung them on pieces of fiber. Eight or ten of them 
would be tied into a loop. Then the natives would go 
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through the orchards and hang one of these loops on 
every cultivated fig tree. 

This American watched these caprifigs very carefully 
for there was a hint in the books he had studied of what 
might here be taking place. Sure enough, in a day or 
two, there was seen to come out of the “eye” of these 
wild figs, the opening at the end of them, a certain tiny 
insect, in fact, many tiny insects. He broke open one of 
the caprifigs and found hundreds of insects inside of it. 
They were strange little creatures, evidently belonging 
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to the wasp family, and about as big as a mosquito with 
its legs trimmed down. It began to look as though they 
might be among that group of little insect animals which 
busies itself in doing certain tasks that are very helpful 
to man. Our scientist watched these little wasps to see 
what they did after they came out of the wild fig. 

They flew busily about, he observed, evidently look- 
ing for something, the finding of which they regarded as 
most urgent and important. When they discovered the 
object of their search they went immediately to work 
upon it. That object was none other than the young 
fig on the cultivated tree. Their point of attack was the 
opening in the end. There they gnawed savagely and 
crowded excitedly to force an entrance. Eventually they 
pushed with difficulty through to the inside of the fig. 
So small was the opening and so hurried the entrance 
that the visitor often rubbed its wings off getting in. 
Presently it would reappear at the doorway, would 
scramble out, would fall wingless to the ground and die. 
It was the end of the trail for this excited little wasp. 

The American scientist knew that insects, bees, for 
instance, often play a very important part in the growing 
of many kinds of plants. The bee goes about in search of 
honey, visiting one flower after another. In all these 
flowers there is what is known as pollen. It is a fine, 
dust-like substance. It is what you get on your chin 
when you play ‘‘Buttercup, buttercup.” This pollen gets 
on the feet and legs of the bee. When that bee flies away 
from one flower to another it carries some of that pollen 
with it. When it walks over the threshold of the next 
flower it wipes its feet and leaves some of the pollen. 
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Every flower is in great need of pollen to fertilize it, but 
it must be pollen from another flower that is its natural 
mate. If the flower entered is the sort of flower that 
needs some of the sort of pollen that the bee has on its 
feet to fertilize it, it seizes these particles and makes use 
of them. Unless it gets the sort of pollen it needs, it 
will wither up and fall off without making any seed. If 
it gets the pollen it needs, it will ripen seed that may be 
planted and that will grow into other generations of its 
kind. Many plants are entirely de- 
pendent on these honey-hunting bees 
to get the pollen that means life or 
death to them. So does plant life 
come to be dependent upon insect life. 
Another odd thing that this Amer- 
ican scientist knew was the fact that 
a fig was, in reality, a flower turned 
inside out. The petals of this flower 
crow inside a sort of hollow bowl. One 

A Rie wc. must break the bowl open to see the 
flower. You can still see the dried 

flower in the dried fig. The fig insect must crawl into the 
“eye’”’ of the fig to deposit the pollen which fertilizesit. He 
later found out another rather tragic fact about this little 
insect. When it came out of the caprifig it was looking for 
a nest, for a place in which to lay its eggs that baby fig 
insects might be born. It found its way into the fruit 
fig expecting to find a proper nest. Inside, however, he 
discovered that the place would not do. The furnishing 
was not right for an insect nursery. It was different from 
that inside the caprifig which had the proper arrangement 
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for raising a fig insect family. So, after going all about 
and distributing pollen, it came out again, maimed and 
wingless. It could only drop to the ground and die, 
leaving the raising of young to carry on the race to a 
lucky insect that found a caprifig home instead of making 
the mistake of entering the fruit fig. 

Still, if part of these insects did not make this mis- 
take, the fig family would have run out long ago as none 
of the fruit would have been developed that produced 
seed. Nowadays the fig tree can be grown from cuttings 
and could get along without seed because man takes a 
hand. But in nature the ripening of seed was necessary 
to its continued existence. The caprifig as well as the 
fruit fig comes from these seeds, so, if no mistakes were 
made, a time would come when there were no caprifigs 
as homes for fig insects, as places for them to make their 
nests. 

The very existence of the Smyrna fig tree depends on 
this insect. It serves but one purpose in the world, and 
that purpose is to carry pollen from the caprifig to the 
fruit fig. It, in turn, depends for its existence upon the 
caprifig, for there is no place else where it lives or can 
live. 

This scientist in far-away Asia Minor drew his con- 
clusions. The Smyrna fig tree of California, he argued, 
was not bearing fruit because it was not fertilized. Ordi- 
nary fig trees might yield ordinary fruit without fertili- 
zation. They did, in fact, but it was poor fruit and the 
seeds inside of it would not grow. This aristocrat of the 
fig family would refuse to bear fruit unless that fruit 
could be properly fertilized to make it of first class quality. 
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This tiny insect of Asia Minor, the like of which did not 
exist in America, was the thing needed. The solution of 
the riddle of the California orchards lay in getting these 
tiny wasps to that state, and there making homes for 
them in which they would grow and multiply. 

But this was not as easy as it seemed. In fact it was 
such a hard job that it took as great an agency as the 
United States Government four years to accomplish it. 

The fruit-bearing fig and the caprifig were both grow- 
ing in California. The province of the caprifig tree, as 
I have said, is to make a home for the fig insect and to 
furnish it with pollen when it starts out. Its fruit is the 
nesting place of continuing generations of fig insects. 
That it may keep these tiny creatures going it must pro- 
duce dwarf figs for them throughout the year. The 
fruit figs ripen but once a year—in the summer time. 
Small numbers of dwarf figs, however, are to be found 
clinging to the bare branches even in the winter time. 
In them generation after generation of fig insects follow 
one another. If there were a single two weeks in a single 
year when there were not dwarf figs available as homes 
for these insects, they would cease to exist on the face of 
the earth. All the Smyrna fig trees in the world would 
become barren as were those of California, and this de- 
licious fruit would be lost to mankind. 

The difficulty in getting the fig insect to the United 
States lay in the fact that there was not time enough 
between one generation and another. If dwarf figs were 
taken at the time when the eggs for a new generation 
were fresh laid in them and were started for America, the 
ship bearing them, under normal conditions, would not 
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have got half way across the Atlantic before the insects 
had hatched and were ready to emerge. What they would 
need then was a new crop of dwarf figs in which to lay 
new eggs for the new generation. Not having them, they 
would die of old age in two or three days, childless, and 
there the enterprise would end. 

Various schemes were resorted to and failed. Finally, 
one of the government’s experts, knowing that the gen- 
erations followed each other 
more slowly in winter than in 
summer, gathered some of these 
wild figs in northern Africa at 
this end of the Mediterranean 
which ts nearest America. He ~ 
wrapped them in tinfoil to keep 
them from drying out and kept 
them cool to hold back their 
development. Then he sent 
them in the greatest haste across 
the Atlantic and to California. 

They got there on time. THESE CAPRIFIGS ARE HUNG IN 
The fig insects were still alive. eee ae 
They promptly came out and laid their eggs in capri- 
figs ready prepared for them. In a few weeks there 
were thousands and soon millions of them. The caprifigs 
with the insects inside them were taken into the orchards 
when the next fruiting season came around. These little 
creatures promptly swarmed out. They crawled into 
the “eyes” of the half-grown figs in the fruit-bearing trees 
round about, carrying the pollen of the caprifig with them. 
They eame out and died on the threshold as is their wont. 
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And the miracle had taken place. Those figs, instead 
of falling off, as had been the custom of their fellows, 
stuck to their branches and began to swell and strut 
with a prodigious growth. They had been reprieved. 
The sentence of death was no longer their lot. With 
fertilization the flowers within them ripened into seed. 
About those seed were deposited sacks of sugar as food 
for them if they should ever be put into the ground for 
the purpose of growing new plants. This sugar gave the 
richness and flavor to the Smyrna fig as it lies there in 
the fruit store window awaiting your purchase. 

Today, near each of the thousands of fig orchards in 
California, are caprifig trees. In the dwarf figs that they 
produce are bred uncounted millions of these little Medi- 
terranean insects. When the season is just right, the 
owners of these orchards gather up these dwarf figs, full 
of these insects ready to emerge, and distribute them 
through the orchards. These Americans are more prac- 
tical than the people of the East from whom they got the 
secret of fig fertilization. They do not take the trouble 
to string them on threads. Instead, they place a little wire 
basket in each tree, there to remain year after year. Then, 
at the proper season, they go through the orchards and 
put a handful of dwarf figs in every basket. These little in- 
sects emerge as is their custom, and the miracle is repeated. 

There contributes to this miracle a little insect which 
gives up its life, a scientist who ferreted out this strange 
secret of nature, and a benevolent government that takes 
infinite pains to render service to its citizens to the end 
that they may live more happily and in the enjoyment of 
always more and more of the fruits of the earth. 
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QUESTIONS 


. What made the newspaper men of California start the ‘“Plant-A- 

Fig-Tree” movement? Would you call the undertaking a foolish 

one? Before making your decision, compare the climate of Cali- 

fornia and of Asia Minor. 

. What prompted the government at Washington to send an expert to 

Smyrna to study fig growing? 

. Prepare an interesting story on “How One American Scientist Used 
His Eyes in a Smyrna Fig Orchard.” In telling your story, 
keep the following big topics in mind: 

(a) Comparison of cultivated or fruit figs with wild or caprifigs. 

(b) Superstitious customs of the natives. 

(c) Meaning of the insect’s visit to the caprifigs. 

(d) The insect’s work. 

(e) Dependence of fruit fig on the wasp insect. 

. What does the author mean when he calls the fig “a flower turned 

inside out”? Examine a dried fig, find the eye, and oper. the bowl 

of the fig. 

. Explain the following statements: 

(a) “Every Smyrna fig has had the personal attention of one of 
these small insects. One of them has died for it. The in- 
sect’s loss is our gain.” 

(b) “The dependence of one upon the other is just as essential in 
the fruit or plant world as it is in the animal world.” 

. Why does Mother Nature put so much sugar about the tiny seed of 

the fig? 

. (a) Why did it take the United States Government four years suc- 
cessfully to bring over the fig insect to fertilize the Smyrna fig? 

(b) If this experiment had not been successfully made figs would 
cost the American citizen much more. Why? 

. Describe a visit to a California fig orchard. What evidence of Ameri- 

can practical methods do you see? 


VOLUNTEER WORK 


. (a) Why should we be proud of Uncle Sam’s workers? Give several 
reasons why a scientist should use his eyes. 

(b) The early writers often mentioned the fig tree in their books. 
See how many references to the fig you can find in the Bible. 
Read the parables of the fig tree in St. Mark and St. John. 


CHAPTER II 
THE BUMBLEBEE 


all the bumblebees in the world were 
killed forthwith, there would be no more 
red clover. 

When one makes a wish on a load 
of hay, he is not likely to know that 
a buzzing bee with a long tongue may 
have had as much to do with its 
making as did the man with the 
pitchfork. 

Members of the insect world have a peculiar impor- 
tance that is not generally understood in many of the ac- 
tivities of man. They save the peach crops for him, for 
instance, and may destroy the wheat crops. Insects 
are good and bad—mostly bad. 

The bumblebee is a helpful insect. There would be no 
red clover hay if it were not for this creature—the dron- 
ing, clumsy, sociable, care-free wanderer of the meadows 
—the bumblebee. There would be no red clover hay, in 
fact, if it were not for that last sixteenth of an inch on 
the end of the tongue of the bumblebee. Mere honey 
bees can help with the white clover, but in the fields of 
red clover the bumblebees hold a labor monopoly that 
cannot be broken. The bumblebee is the world’s cham- 
pion haymaker, and his success is due to the fact that 
he has a longer tongue than the other members of the 
bee family. 

No less a person than Uncle Sam himself had a very 
12 
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peculiar experience in haymaking and solved an in- 
dustrial mystery through his knowledge of bumblebees. 
After the Spanish-American War the United States 
found that it was in possession of a group of tropical 
islands sitting on the equator pretty well around toward 
the other side of the world. The Philippines were a 
pleasant land inhabited by brown men who had never 
been given much of a chance, so Uncle Sam-wanted to 
lend a hand wherever he could toward making them 
happy and prosperous. Much to his surprise he found 
that in those islands there was no clover, and clover was 
a big help to both Europeans and Americans. Forthwith 
he decided to present this pleasant crop to the Filipinos. 
He took clover seed over, planted it in properly selected 
fields, and it grew vigorously. 

But if one returned to these clover fields a year or two 
later he would find that there was no more clover. It 
had mysteriously disappeared. The Philippines were as 
bare of clover as they had been in the beginning. The 
clover had failed to reproduce itself. The crop that had 
grown so vigorously had made no seed. Without seed 
there could be no succeeding crops of clover. Something 
was wrong. 

The Department of Agriculture was asked to solve the 
mystery. It was wise in the habits and needs of plants. 
It knew much, for instance, of the clover blossom. All 
blossoms must be fertilized or they will not make seed. 
They must have dust-like pollen placed in them. This 
pollen must come from other flowers of their kind. They 
cannot go after it, so they depend on some insect friend 
to bring it to them. 
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It is because they want bees and butterflies to bring 
them pollen that the flowers of most plants produce a 
sweet morsel of honey. They know that bees like honey, 
so each flower deposits a bit of it deep down in its heart 
as a reward to the bee that will bring the pollen it needs. 

The honey drop which the clover blossom deposits to 
pay for this favor is at the bottom of a very deep cup. 
None of the butterflies and very few bees have tongues 
long enough to reach in and get it. The bumblebee, 
however, the biggest of all the bees, is just fitted for the 
task. It has a tongue of the required 
length, and it has a fuzzy head on 
which are sure to be sticking many 
particles of pollen from flowers it has 
formerly visited. As it gathers in the 
honey money that is its pay, it shakes 
down a few particles of pollen to the 
very bottom of the flower. It has 

THE HONEY-CARRY- eagrneditswage. This flower will make 
ING LEGS OF THE BUM- . 

BLEBEE. seed that new generations of clover 
may follow. 

The government scientists knew all this. Their books 
of insects, their entomologies, told them that insects 
were rated as a “class” in the arrangement of the animal 
kingdom, and that, in this class there was an “‘order” known 
as the Hymenoptera. The Hymenoptera were insects with 
membrane wings (hymen in Greek means membrane and 
pteron means wing). The principal members of this order 
of insects were the three super families, the bees, the wasps, 
and the ants. In the bee family the bumblebee is a sub- 
family. This sub-family did the work of the clover fields. 
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Now, when clover was planted in the Philippines, 
there were plenty of bees, but no bumblebees. The Phil- 
ippine bees had short tongues. None of them could 
reach to the bottom of the clover blossom. They could 
not get at its honey. They knew this instinctively, so 
they did not even try. So no bees came to the clover 
fields, and the clover made no seed. 

The problem of the government in making clover grow 
in the Philippines was to establish the bumblebee over 
there so that it could perform its customary tasks. Agri- 
culture often depends on other crops than plant crops. 
A crop of bumblebees must be raised in the Philippines. © 

Here again the success of an undertaking depended on 
an odd sort of knowledge. How, these scientists asked 
themselves, can we best take bumblebees to the Philip- 
pines, they being untamed creatures with a busy busi- 
ness end when aroused? 

But they knew the life cycle of the bumblebee—the 
way it lived from the cradle to the grave. They knew 
that nearly all the bumblebees, the workers, the nurses, 
the males, died in the autumn. Only one type, the queens, 
lived through the winter. They might succeed in doing 
this by crawling up into the middle of a shock of corn in 
the field. A safer place for them, however, would be a 
rotten stump or log. They might crawl far back into it, 
through tiny crevices, thus making it impossible for their 
arch enemy, the mouse, to get at them and make a winter 
meal off them. 

In the rotten log they hibernate. They curl up and 
become as though dead. Through the long winter they 
do not even breathe. They know, and nature knows, 
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that they must go all winter without food, and, since 
any movement would use up their reserve strength, they 
remain absolutely dormant. But within them the spark 
of life glows dimly. When the warm days of the spring 
come they thaw out, stretch themselves, creep from their 
hiding places, and are away again to the meadows as 
good as new. 

These scientists went out that winter and split open 
various rotten logs until they had collected a consider- 
able supply of these hibernating bumblebees. They 
knew that they did not dare take them into heated houses 
or they would thaw out and get busy. Yet to travel to 
the Philippines they had to travel by heated trains and 
boats. They even had to travel into a part of the world 
where it is always summer. Their transportation was a 
problem. 

The solution was to refrigerate them. They must not 
get the idea that springtime had come. They should be 
transported half around the world inside of ice boxes, 
where it seemed to be winter. They were so transported. 
Then, having arrived in the Philippines, they were al- 
lowed to thaw out. Having done so, each queen set out 
on her own responsibility to plant a bumblebee colony. 
They seem to have been successful, for now bumblebees 
are plentiful in the islands, and clover grows in abundance. 

Thus did the introduction of the bumblebees make 
clover possible to the Filipino. It has likewise made it 
possible to those colonists of Great Britain who settled 
in far away Australia, New Zealand, and South Africa. 
It was introduced by the British into those regions just 
as it was introduced by the Americans into the Philip- 
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pines. The English sometimes say that the bumblebee 
won the Boer War. They would not have been able to 
defeat the Boers had they not been able to feed their 
cavalry horses. They could not have fed these horses 
had clover not been established in South Africa. Clover 
could not have been grown there but for the coming of 
the bumblebee. So there you are. 

These scientists, these entomologists of the Depart- 
ment of Agriculture, know ex- 
actly what each of these queen 
bumblebees turned loose in the 
Philippines did. Each looked 
about for a suitable place to 
start anest. Often a deserted 
nest of a field mouse is se- 
lected, or a clump of moss or 
grass is collected. With this 
as a protection the queen bum- 
blebee begins her visits to the 
clover blossoms. There she ws | 
collects honeyand pollen which GRUBS OF THE BUMBLEBEE IN 

< CELLS. 

she mixes together and forms 

into a primary cell. In this she lays an egg. Her family is 
started. She works busily adding one cell after another to 
her home, laying an egg in each, gathering the honey, 
feeding the babies, doing all the housework. These tasks 
are later divided among the members of the colony, but at 
first there is only the queen mother to do everything. The 
eggs hatch in two or three days and develop into worm-like 
larve or grubs. These eat and grow until they get to be an 
inch long and as big as your finger and finally arrive at 
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what is known as the pupa stage. In this stage they be- 
come hard, lump-like bodies and lie still while changing 
from grubs to bumblebees. When the pupa becomes a 
bumblebee it eats the top out of its cell and comes out. 
As soon as the young bees appear, they take up their 
share of work. They first go into the field and gather 
honey. As the colony grows larger, there is a division of 
labor and some become houseworkers, some nurses, and 
some honey gatherers. The big fellows go for the honey 
and the little ones do the housework. The middle sized 
ones usually serve as nurses, carefully mix the honey and 
the pollen, and feed the grubs through tiny holes made 
by other worker specialists. The queen no longer leaves 
the nest. She does not dare do so because other mem- 
bers of her brood, despite their willingness to work for 
the young ones, have an irresistible fondness for the eggs 
the queen lays and, if they can catch the mother for a 
moment off her guard, they will eat them. So the queen 
stays at home and watches her eggs. Presently young 
queens appear and themselves lay eggs. Oddly, the 
mother who has all the time fought so vigilantly for the 
protection of her own eggs and who still does so, now 
turns vandal and attempts to steal those of her own 
daughters. No bumblebee, however, resists the queen 
who stands guard. They slink away when they are 
caught stealing eggs. They seem to feel the weakness 
of being in the wrong, while the defending mother, with 
right on her side, has the strength of a mighty host. 
When the young are out of their cells, the moppers- 
up go in and give them a thorough cleaning. After that 
the cells are used as storehouses for extra food. The 
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bumblebee does not store much food, for it knows that 
it is not going to spend the winter here. It merely keeps 
a supply sufficient to carry the colony through a rainy 
spell of two or three days or any such emergency. Ina 
bumblebee nest one may find honey from the amount of 
a spoonful to a cupful, but rarely more. 

This honey, however, has been the basis for many a 
battle royal between farmer boys and bumblebees. There 
is difference in report as to its sweetness. Boyish recol- 
lection is likely to give it an incomparable sweetness 
which it is not found to possess when grown men go out 
later to test it. But the fight for it is great sport when 
the attackers, armed with handy paddles, stir up the 
nest, an act which arouses intense anger on the part 
of the inmates. There are no slackers in the bumble- 
bee colony. They go into action to the last individual. 
They sally forth and begin to circle around like so many 
airplanes attempting to locate the enemy. Having found 
him, they proceed to business. They know their business 
and strike for the enemy’s most sensitive point, the eyes. 
An all-wise nature, however, gave boys an instinct for 
protecting their eyes. So quickly and instinctively can 
the head: be moved that the dart rarely hits the eye it- 
self, but is likely to land in the face near it. A bumblebee 
rarely strikes except in the face. His stinger is half an 
inch long. If it is examined under a microscope it will 
be found to consist of two parallel shafts bound tightly 
together. There are notches on the insides of these that 
fit into each other. When the stinger is inserted the two 
halves of it work quickly on each other with a jack-screw 
effect, thus pushing the point deeper and deeper. When 
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it is in as far as it will go the bee squeezes a little bulb 
which injects bits of poison that it keeps on hand for the 
purpose. It is this poison that adds to the pain of the 
sting and that causes most of the swelling. 

But the attacking boys try to strike the circling bumble- 
bees with their paddles before the bumblebees can drive 
home their stingers. It is a thrilling fight with possi- 
bilities of success on either side. 

The farmer boys of Kansas accidently discovered a 
method of attack on a bumblebee’s nest by which, through 
strategy, much completer results could be obtained than 
through open attack. In Kansas it was the custom to 
take drinking-water to the men working in the hay fields 
in large jugs. This task naturally fell to the boys. It is 
probably true that at some time a young boy with a jug 
stopped in his work as water carrier to attack a bumble- 
bee nest and by so doing made a discovery. At any rate 
these Kansas boys have a very effective method of their 
own. It is this: 

They set a jug, partly filled with water, with the stopper 
out, near the bumblebee nest. Then they stir up the bees 
and get entirely out of their way. A very peculiar thing 
happens. The bees come out and begin circling angrily 
about and buzzing noisily. The only strange thing 
they see is the water jug. They approach it threaten- 
ingly. Their buzzing awakens an answering buzz, an 
echo down the neck of the jug. The mad bees regard this 
as the challenge of an enemy. They fly at the mouth of 
the jug and tumble inside. There they beat about and 
increase the noise. This centers the attention of the other 
bumblebees. One by one they strike at the neck of the 
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jug and one by one they plunge inside. Soon they are 
all trapped. To make sure that the victory is complete 
the boys may return and stir up the nest a second time 
and trap what fighters remain. Then they help them- 
selves to the honey with safety. After it is all over, the 
water, containing the half-drowned bumblebees, may be 
poured out and the fighters will get dry and recover. 
It is a good idea to give the bumblebees a chance to live 
just as it is a bad idea to go out of your way to destroy 
their nests, for they are good friends of man and do for 
him a thing no other creature in the world could do. 

There are many interesting facts about the lives of 
bumblebees that are quite well known. We know, for 
instance, that they work night and day when the nights 
are clear and bright. When the night is dark, they 
rest and sleep. On such occasions, however, they place 
a sentry on patrol and this sentry goes busily about all 
through the night. The same bee always serves as sentry. 
If that bee is removed another is appointed and performs 
all the sentry duty. How this appointment is made 
in the bumblebee colony, whether the sentry is elected 
according to the American plan of choosing individuals 
for public posts, or whether the post is hereditary, as 
in the older eastern forms of government, is not known. 
The sentinel bee keeps its eye open for the first appear- 
ance of dawn, and when it comes this bee drums noisily 
with its wings and wakes the entire colony. 

Another odd thing about the bumblebee household is 
the fact that there is another bee, known as the guest 
bee, a cousin of the bumblebee, resembling it very much 
in appearance, that crowds itself in and makes its home 
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with its relatives. This self-invited guest, while like its 
host in appearance, is very unlike it in nature. It is, for 
example, very lazy. It has no house of its own. It does 
no work. It does not even have pollen sacks on its hind 
legs as do the worker bees. It can be told from the bumble- 
bees by this difference. It eats the honey that is brought 
in by its hosts. It lays its eggs in the cells made by the 
bumblebees and allows the busy workers to feed its young. 
When it first arrives the bumblebees do not seem to re- 
ceive it very politely or graciously, but it is an agreeable 
and sociable creature and is soon accepted. 

How, you may well ask, do the entomologists learn all 
these secrets of bumblebee life? Simple enough. You, 
yourself, may establish a bumblebee colony and observe 
as much. All you need to do is to follow a few simple 
directions. Get a deep cigar box, fit it with a glass 
cover, and make a hole in one end big enough for bumble- 
bees to go through. Then go out into the fields and find 
a bumblebee nest, marking its location so carefully that 
you can go back to it in the dark. Return to it at night 
with your cigar box and a bottle of chloroform. Pour 
the chloroform on the nest and listen carefully until all 
the noise within it ceases. Take up the nest and install 
it in your cigar box. Return home and arrange a place 
for it on your window sill so that the glass-covered nest 
may be seen from inside the room, but with the hole 
through which the bumblebees come and go on the out- 
side. The colony will work on your windowsill through 
the season and you may observe all that takes place. 
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QUESTIONS 


1. (a) How did America try to help the Filipinos in getting better re- 
turns from their land? 

(b) What “industrial mystery” resulted from this enterprise? 

2. We all know that bees and flowers belong together. The following 
questions will help you in summing up the important parts 
of the story: 

(a) Are bees the friends of flowers? Prove your statement. 

(b) Mother Nature generally makes provision for what she wants. 
How do flowers attract the bees? 

(c) Why is the bumblebee the world’s champion haymaker rather 
than the honey bee? 

(d) What loss would result if all the bumblebees throughout the 
world were forthwith killed? 

3. If you sit down near a patch of red clover on a sunny day in a short 
time you will be sure to see a bumblebee light on the clover. 
In describing Miss Bombus note the following: | 

(a) Size. 
(b) Fuzzy head. 
(c) Pick a head of clover to pieces and find the honey. 
(d) Ways in which it differs from the honey bee. 
(e) How the flower rewards the bee for its visit. 
Do you think the bumblebee ‘‘has earned its wage”? Why? 

4. Bees, in their daily life, obey laws that civilized man often neglects. 
Find statements in the story that illustrate the bee’s observ- 
ance of the following laws: 

(a) Order. 

(b) Division of labor. 

(ec) Cleanliness. 

(d) Honesty and fair play. 

(e) Care for the young. 

(f) Thrift and conservation. 

(g) If you were a member of a bumblebee colony, what position 
would you like to occupy? Why? 

5. (a) Would it have been at all possible for the Spanish buccaneers of 
the fifteenth and sixteenth centuries to solve the transporta- 
tion problem and get the bumblebees over to the Philippines 
“on time’? What modern invention helped Uncle Sam to 
carry out this important experiment? 

(b) How was red clover introduced into the British Colonies? What 
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do the English mean when they sometimes say “the bumblebee 
won the Boer War’’? 

6. What do you think of the strategy resorted to by the farmer boys in 
Kansas? A young farmer lad who had participated in many such 
pranks himself read this article. When he put the book down he 
said, ‘““Aren’t farmer boys foolish in hurting their good friends?” 
Do you think this lad will appreciate the work of the bumblebee 
in the future? 

7. Do you agree with what Hornaday says about wild life? ‘The wild 
life of today is not wholly ours to dispose of as we please. It has 
been given to us in trust. We must account for it to those who 
come after us and audit our records.” 

8. If you have ever carried on any experiments with bees, tell your 
experiences to the class. 

You may have been on a farm during your vacation. Were the men 
on horses stung when the hay was being cut? What does this 
prove? 


CHAPTER III 


THE GRASSHOPPER 


NTO the towns of Tripoli, in North Africa, 
there come the solemn processions of 
mules heavily laden with bags well filled 
with nourishing food for the people, now 
about to be put on sale in the market 
place. These bags contain dried grass- 
hoppers. 

The rain doctor of the Hottentots, at 
the other end of a great continent, is busy 
with his sacred rites. Famine is upon his tribes and he is 
praying his Gods to send to them that blessing which, like 
a miracle, has often before come out of the desert. May 
his people be favored, he asks, with the coming of a 
swarm of grasshoppers that they may feast without end 
and grow fat and strong? 

The Bedouin of the desert has made his camp. Ina 
hole in the sand a red fire is burning. It has heated the 
earth all about. Now the brands are taken out and the 
hole is filled with a huge bagful of squirming grasshoppers. 
Hot sand is piled in upon them and the fire is rebuilt 
over them. So does he prepare for a rare feast. 

Arabians in Bagdad dine deliciously on grasshoppers 
and pomegranates. About the Red Sea boiled grass- 
hoppers are spread upon the roofs of houses to dry, then 
placed on ships to become articles of commerce and items 
on the bills-of-fare of distant cities. The Moor prefers 
them to pigeon. They are sold in Chinese towns as are 
25 
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roasted chestnuts in Philadelphia. Filipinos parch them ~ 
in earthen pans. The Bushmen of Australia grind dried 
grasshoppers into meal from which they make cakes. 
Early chronicles of the West Indies record a traffic in 
grasshoppers. The Digger Indians in California indulge 
in grasshopper drives, bringing the insects together at a 
central point where a trap for them has been built. In 
fact, grasshoppers have for centuries been used as food 
by something like half the people of the world. 

This insect of commerce is the short-horned grass- 
hopper more generally spoken of all around the world 
as the locust, a big, meaty fellow often two inches long. 
In any meadow on a summer day, anywhere in the world, 
may be found both short-horned and long-horned grass- 
hoppers. No insect is better known or more widespread. 

The horns are, in reality, the feelers, or antenne, handy 
organs with which it feels, hears, and smells. If a grass- 
hopper’s antenne are shorter than its body it is a locust. 
If its horns are longer than its body then it is a meadow 
grasshopper with no special name. 

The locust is still a grasshopper just as an Airedale 
terrier is still a dog. It is a special breed of grasshopper. 
It is the most important breed of grasshopper there is. 
It might also be said that it is one of the most important 
insects in the world. This is not merely because it is so 
widely used as food, but because it has so often played 
tragic parts in the affairs of man—has so often thrust 
famine, plague, death upon him. Millions of men in 
many lands, since time began, have gone to their death 
through starvation and plague caused by the locust. The 
locust has played no mean part in the history of the world. 


THE GRASSHOPPER 2 


The Bible tells of the plague of locusts in Egypt that 
“covered the face of the whole earth, so that the land was 
darkened, and they did eat every herb.” History re- 
cords many such visitations. When Carthage and Utica, 
on the north coast of Africa, were in their glory back in 
Roman times, grasshopper swarms, now and again swept 
to sea by the winds, drowned in uncounted millions, and 
washed ashore. Barriers of them along the beaches, 
reaching for hundreds of miles and four or five feet high, 
produced such stenches that Dlagues followed, and 
hundreds of thousands died.: 

Africa is the home of grasshoppers. Within its great 
waste areas they breed in stupendous quantities. Now 
and again a scourge of them sweeps down on Morocco, 
Tangier, or some other border state with resulting devas- 
tation and pestilence. 

Occasionally they ride the winds and leap stupendous 
barriers, such, for instance, as the Mediterranean Sea. 
History shows these visitations, now to Italy, now to 
Spain, now to France. In 1744 all Europe was swept by 
these grasshoppers from Africa. They stayed for years 
and extended as far north as Sweden. 

In 1825 a traveler reports journeying from Moscow to 
the Crimea, in Russia, and encountering such masses of 
locusts on the ground as to make his carriage drag as 
heavily as though the earth were freshly plowed; these 
swarms continued for four hundred miles. 

A wanderer in India in 1811 encountered a swarm of 
grasshoppers which was forty miles across and three 
days in passing. In a single city in their track, Ahmeda- 
bad, half the population of 200,000 died as a result of this 
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visitation. Wherever they passed there was no food left 
for man or beast. 

The United States, no longer ago than 1876, felt the 
stress of the grasshopper invasion. Swarms of them 
arose from the waste lands where the Great Plains rise 
into the Rocky Mountains, laid out their courses to the 
east, and bore on unceasingly for days and weeks, flying 
distances as great as 1,000 miles. They reached those 
areas in Kansas and its neighbor states where fertile 
farms had been developed, and rich crops were pushing 
on toward harvest time. They alighted and ate every 
living blade of grass, every leaf and twig. They left the 
farmer nothing for the harvest. They left nothing upon 
which his cattle and horses might feed. They swept the 
country clean, leaving devastation in their wake. The 
loss because of this visit was placed at $200,000,000. 

They disappeared, but there remained in the breast 
of the western wheat farmer that haunting fear that, 
maybe, the next year or the next the plague would return 
and ruin would stalk across the prairies. 

Such is the record back of this king of insects, sunning 
himself so idly among the grasses on an August afternoon. 
Little indication does he give when one meets him 
casually of those conflicts of the past in which he has 
caused the death of hordes of these man-creatures with 
their vaunted superiority. Yet with such a past we 
might well pay him the compliment of curiosity. We 
might well inquire into the manner of creature this is 
that man has met so dramatically on his journey down 
through the ages. 

Aside from its food value to man, aside from its tragic 
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contacts with him in the past, the grasshopper has yet 
another claim to attention due to the fact that it is the 
largest creature in the insect world. What the elephant 
is to the larger animals, what the ostrich is to the birds, 
the grasshopper is to those six-legged creatures, known 
as insects. The short-horned locust, two inches long, 
is a Gulliver to the insects; yet it is a small individual 
compared to that giant of the South, the lubber grass- 
hopper of Florida and Georgia. This one is as big 
as a bird, is three inches long and very heavy-bodied, so 
heavy-bodied in fact that it gave up flying many genera- 
tions ago and has so long 
failed to fly that its wings 
have become ridiculous 
little frills on a broad back. 

The grasshopper is a 
cousin to that prowler in 
the kitchen, the cockroach, 
to that pious creature of 
the leaves, the mantis or 
devil’s horse, to the cricket, and to others. These kinships in 
the insect world are proved by the facts that these different 
groups are alike in some important respect and are different 
in that respect from any of the other insects. The scientists 
classify the grasshoppers and their relatives as Orthoptera, 
which is a Greek word meaning “‘straight wings.’’ All these 
insects have a hard shell-like wing on top, of little use 
in flying, and underneath it the really effective wing all 
folded up in straight lines for all the world like my lady’s 
fan. These are the only insects in all the world that fold 
their wings this way. They are the straight wings. 
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The grasshopper, its dressy half-sister, the katydid, 
and its sprightly half-brother, the cricket, differ from 
their other relatives in the fact that they are primarily 
jumpers and not runners. They are harnessed to a pair 
of hind legs that can be released at any moment, like a 
spring, and will hurl them great distances through the 
air. No other insect except the fleas are so fitted out. 
If a man could jump as high in proportion to his size 
as a grasshopper he could vault the courthouse and 
break every bone in his body coming down. - 

The hind legs of the grasshopper are likewise used for 
purposes of self-defense. The mule is by no means in the 
same class as a kicker with the grasshopper. The mule 
may kick another creature its own size and the only re- 
sult is a bruise. When a grasshopper kicks a bumblebee, 
a thing it stands quite ready to do, that dull droner goes 
tumbling handsprings. 

The grasshopper has yet another point of distinction 
setting it off from the other members of the insect world 
that is even more pronounced. With only one exception 
it is the only musician in all those millions of species that 
are called insects. 

The impression is likely to get abroad that insects 
are a noisy breed. The bees, to be sure, make a hum- 
ming noise when flying and the propellers of the mos- 
quito may be heard if it gets close enough to the ear. 
Some flies also may drone a bit through the air holes in 
their sides. But the only insects in all the world that de- 
liberately set out to make a noise is the grasshopper, 
sister katydid, brother cricket, and that one member of 
another order, the cicada, or harvest fly. 
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At that, grasshoppers are silent all through their 
youth—beat no tin pans until they are full grown. Even 
then the gift of noise-making is given only to the males 
and the mothers go to their graves without ever having 
broken the silence. 

Grasshoppers do not sing. They have no voices. How 
could they have voices, being insects without even lungs? 
They are instrumental musicians, chiefly fiddlers. Their 
wing covers are their fiddles and their jumping legs are 
the bows. Since they do not have wings until they are 
grown, the youngsters, naturally, are silent. 

Some grasshoppers play their simple tunes by drawing 
their jumping legs across these stiff wing covers. There 
is yet another manner of noise making—that of rubbing 
the back part of the wing cover against the fore part of 
the collapsible wing. Still cleverer musicians, as the 
katydids, raise both wing covers above the back and rub 
their edges together. They are excellent sounding boards 
and the result can sometimes be heard for a quarter of a 
mile. Then there is the clacking which the proud male 
accomplishes when flying. 

This grasshopper was hatched from eggs laid in the 
ground. The female has a well-drilling instrument, and 
with this, in the late summer, she digs a hole half an inch 
deep. In it she lays as many as a hundred eggs. They 
stay there throughout the winter and in the spring they 
hatch out. The mother never sees her child and it must 
grow up an orphan and hustle for itself. The tiny grass- 
hoppers look like their parents except that they have no 
wings. They do not become grubs, these pupa, in the 
course of their development, as do the bumblebees. 
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Like the young of all insects the chief mission of these 
baby grasshoppers seems to be eating. Like the young 
of even man they tend constantly to outgrow their clothes. 

This need on the part of the young insect for changing 
its clothes develops a very remarkable thing about in- 
sects in which they are entirely different from any other 
creatures in all the world. The young insect grows in- 
side of its skin, but the skin itself does not grow. In the 
course of time it becomes too tight 
and, as the young insect refuses to 
stop growing, it must find another 
way out of the difficulty. What it 
does is to swell out its chest, hunch 
up its shoulders and burst its jacket 
down the back. After this is done 
the growing insect crawls out of it 
and sits there on its perch, a damp, 
skinless, flabby, and quite helpless 
creature. 

Just how helpless is this insect 
which has just shed its skin cannot 

HE HAS Uta He be well understood unless it is known 
; that this skin is more than a cover- 
ing for the body. It is likewise the skeleton which holds 
itinform. Where the higher animals wear their skeletons 
inside and cover them with their muscles, the insects wear 
their skeletons in the form of a sort of shell on the outside 
and attach their muscles to them on the inside. This 
skin, therefore, serves the double purpose of a covering 
to protect their soft bodies and the bones to which their 
muscles may be attached. 
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When the young grasshopper, therefore, outgrows his 
jacket—splits it down the back and crawls out of it— 
he is for the moment without covering or skeleton. He 
is a soft, flabby creature. His hopping legs, for in- 
stance, usually so stiff, are like so much twine. They 
have no stiffening at all. They are so limber, for exam- 
ple, that he could take them out of the hard shell of 
his old boots without even straightening out his legs. 
They could be pulled around the crook in his elbow like 
strings. 

All the creatures of the insect world, during the time 
that they are growing, burst open and shed their old skins. 
The skins of different kinds of insects are to be found all 
about during their growing summer season. Each of 
these insects that has crawled helplessly out of its jacket 
has done the same thing. It has pulled itself together 
there by its old clothes, has struck an attitude, has as- 
sumed the shape into which it is to harden. Each has 
been a damp sort of creature, covered with a kind of 
gum. This gum is made of a substance known as chitin, 
which is a good deal like that from which the horns of 
cattle or the finger nails of human beings are made. 
When it comes in contact with the air, it immediately 
begins to harden. Very soon the insect finds itself with 
a new covering of this hardened chitin which furnishes 
it with a very durable suit of clothes as well as this out- 
side skeleton. 

Each time the grasshopper or any other insect makes 
any considerable degree of growth, it is necessary to burst 
out of the old skin and put on a new one. Most insects 
shed their skins four or five times in the course of their 
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development. The last change of clothes comes at the 
time when the insect gets grown. When it comes out of 
this last suit of childish clothes, it usually appears wear- 
ing wings, a thing that it has never done before. It 
is now mature. The suit which it now wears will never 
be changed. An insect with wings never grows any 
more. 

With maturity comes a lessening appetite. The grown 
grasshopper does not think so much of food. It is now 
midsummer, the insects’ season of joy. The days are 
warm and long. All nature is rioting in abundance. It 
is frolic-time, mating-time. Wings have come to this 
monarch of the meadows. He is no longer a lowly crea- 
ture that must crawl and hop along the ground. And 
with wings comes the power of music. 

The music of the grasshopper is a love serenade. He 
usually plays to his sweetheart. She sits demurely near 
and gives little evidence of being impressed, although 
the antenna through which she listens must be a-tingle 
with the vibration of his song. The spirit of the mead- 
ows is that of cheery happiness. So does summer pass 
into fall. 

The mother grasshopper possesses a discerning wis- 
dom when she prepares for the little ones. Possibly she 
has lived all summer in the garden where the family 
vegetables grow. When she comes to plant her eggs, 
however, she leaves it. She seems to know that this 
garden will be plowed before her eggs can hatch and if 
they are turned under they will lie too deep in the ground 
ever to get out when the little ones are born. 

She must find a place which will not be reached by the 
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plow. Along the edges of the garden, near the fence, 
there is hard ground, adapted to drilling holes, and here 
the plow never comes. Here she lays her eggs. It is 
from the nests of such wise mothers that the new genera- 
tions of grasshoppers come. It is a knowledge of the ad- 
vantages of plowing that is helping.the farmer keep the 
pest down. The wise farmer in grasshopper country 
leaves no idle and unplowed land about. 

This same necessity of waste land in which to lay their 
eggs is the explanation of the origin of hordes of mi- 
gratory grasshoppers. Africa is the source of more in- 
jurious swarms of them than all the rest of the world. 
It is because there is in Africa so much waste land where 
their nests are undisturbed that so many of them are 
there produced. 

The Rocky Mountain locust which attacked the western 
farmers back in the seventies came from the waste spaces 
where the Great Plains rise into the mountains. There 
were limitless undisturbed hatching grounds. From 
them rose myriads of insects, grown to maturity. Per- 
haps there were too many to find food at home. Per- 
haps there was within them the instinct for pioneering 
—for planting their flag in new territory. So they took to 
wing. 

The thorax of this insect, its chest, is a sturdy block of 
strength. To it are tied the muscles that drive those legs 
in their business of leaping. To it are tied those wings 
that have such strength that they can push on and on 
without rest for days or even weeks. 

But in this great American flight the result was pe- 
culiar. The Rocky Mountain grasshopper got into the 
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great lowlands of the Mississippi where grew an un- 
limited food supply. When autumn came the mothers 
made no attempt to go all the way back to the mountains 
to lay their eggs. They found the best places they 
could and there made their nests. Their eggs followed 
the normal course and, in the spring, there was a new 
generation of grasshoppers. But they were not strong. 
The need of the vigor of mountain air was in them. They 
grew sickly. Few of them lived to maturity. This, it 
may be said, was a very fortunate fact from the stand- 
point of the farmer, who was by no means sure of the 
passing of the pest. 

For a generation the farmers of the Mississippi Valley 
have been wondering if the grasshoppers would return— 
have been dreading the possibility of their coming back. 
This knowledge of how and where they breed throws 
some light on the chances of their doing so. All the time 
in the West more and more land is coming under the plow 
and so is being spoiled as breeding places for grasshoppers. 
As the uncultivated spaces grow less, so does the danger 
of the return of the grasshopper plague grow less. It is 
doubtful if they can ever again develop in sufficient 
numbers to repeat the exploit of 1876. 

Here is an odd thing about grasshoppers at the sea- 
shore. In the sands along the beach there are many of 
them. They fly up as you come along, whiz noisily 
away, and alight. Look closely, however, and there 
they are in the sand, colored so exactly like it as to lose 
their identity. 

Go back a bit from the beach where the grass is thick 
and obscures the ground, and there, also, are grasshoppers. 
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You scare them up as you wade through the grass. They 
buzz away and alight and are equally hard to see. The 
reason, you will find, is that these are green grasshoppers 
of just the hue of the grass on which they live. 

If you put these green grasshoppers down on the beach 
sand or the gray grasshoppers out on the grass, both 
would be quite conspicuous. You could see them easily. 
So could their enemies, the birds. Both kinds of grass- 
hoppers would be promptly eaten up. 

In fact the green grasshoppers on the sand and the 
gray grasshoppers on the grass were all eaten up a hun- 
dred thousand years ago. But those that mimicked 
their surroundings survived and are still there. 

The necessity for concealment runs all through grass- 
hopper life, for they are the staff of life for many birds. 
Blackbirds, robins, crows, and larks feast upon them all 
through the summer. A butcher bird is never happier 
than when impaling a fat grasshopper on a thorn, there 
to tear it to pieces. To many birds, however, the grass- 
hopper grows so large that it may not he swallowed. 
It can be eaten by them only when it is small, but at that 
time it is consumed in great numbers. Then toward the 
last it is the choice morsel of the huntsman turkey, grow- 
ing fast against the coming of Thanksgiving, and the 
greatest grasshopper eater of them all. To avoid all of 
which the insect fades as much as it ean into the back- 
ground that may be its place of abode. 


QUESTIONS 


1. How can you tell a locust from an ordinary meadow grasshopper? 
What other relations of the locust do you know? Prove the rela- 
tionship. 

4 
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2. 


Be 


Your book cites many illustrations telling how the earth has groaned 
under its devastations. Tell one of the following stories: 
(a) Locust plagues in Bible days—Egypt. 
(b) Locust plagues in Roman times—Carthage, Utica. 
(c) Locust plagues in modern times—Italy, Spain, France, Russia, 
India. 
(d) Locust plagues in the United States. 


. (a) Why is the locust the champion jumper? 


(b) Explain the following statements: 
The locust is the king of insects. 
The locust is the mule of the insect world. 
The locust is the musician among the insects. 
How is the “music” produced? 
Which member of the family obeys the old adage, “‘silence is 
golden’? 


. Before the grasshopper appears wearing wings, how many stages has 


it already passed through? Describe the various stages of 
its growth, keeping the following points in mind. 

(a) Food. Appetite. 

(b) Legs. 

(c) Changes taking place. 

(d) Thorax. Wings. 


. (a} What takes the place of “bone” in the grasshopper to make the 


body so still? 
(b) Why do grasshoppers wear their skeletons outside? 
(c) Where do you find their muscles? 


. (a) In what kinds of places do grasshoppers flourish? Why is Africa 


more the center for injurious swarms of locusts than other parts 
of the world? 

(b) What part of the United States affords a breeding place for the 
locust? 

(c) What can the farmer do to help diminish the dangers of plagues 
from locusts? 

(d) Give several reasons why the farmer should know something 
about science. 


(a) Grasshoppers are the staff of life for many birds. Illustrate. 
(b) How do grasshoppers protect themselves from inroads of the 
bird world? 
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VOLUNTEER WORK 
8. (a) In the Bible we are told how John the Baptist lived while preach- 
ing in the wilderness. What formed his chief diet? 
(b) Read of the plague of locusts in Exodus 10:15. 
(c) Grasshoppers have found many admirers among the poets. 
Read what Leigh Hunt, John Keats, James Whitcomb Riley 
have to say about grasshoppers. 


CHAPTER IV 
THE MILKWEED BUTTERFLY 


NE of the most radiant, colorful, beau- 
tiful creatures in all the world is the 
milkweed butterfly—beautiful but 
odd, having strange qualities that 
you never would suspect. Who 
would ever believe, for instance, 
that they are as great travelers as 
the mallard duck that winters in 
the South and summers in the far 
North? Who would know that they have a sense of smell 
a hundred times as delicate as that of the trail-following 
bloodhound? 

One must go a bit afield with the scientists to learn 
the strange tricks and abilities of these insects. Our 
learned friends will tell you that this milkweed butterfly, 
for example, despite its seeming frivolity and frailty, is 
one of the cleverest, most venturesome, most persistent 
of all those six-legged animals known as insects. 

Before you hear the story of the milkweed butter- 
fly, the scientist wants you to know that it belongs to 
that order of insects known as Lepidoptera, a word made 
from two Greek words meaning “scale wing.”” These 
insects with scaies on their wings belong to the Lepi- 
doptera. The milkweed butterfly has these scales: so 
it is a member of this order. 

So are all butterflies. So, also, are all moths. The 


butterflies and the moths make up the principal divisions 
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of the order. Butterflies for the most part are the 
scale-wings that go out in the daytime, and the moths 
are usually the scale-wings that go out at night. There 
is another fundamental difference, the scientists will 
tell you, between these cousins. The wings of butter- 
flies are put on with hinges like the shutters at your 
window. They can be brought together over the back 
or they can be left sticking out at the sides, but they 
cannot be folded up. The moth, on the other hand, folds 
its wings together and lays them down on its back. 

And of the butterflies the greatest of them all are those 
colorful, dull red and black adventurers, four or five 
inches across, that live by the milkweed, that are some- 
times called monarch butterflies. It is this particular 
scale wing that we are talking about. 

I do not suppose that there is anybody who has not at 
some time caught a moth or a butterfly in his hands. 
At those times he always finds a sort of dust remaining 
on his hands. This dust is made of wing scales. These 
scales are placed on the wings a good deal as the scales 
of a fish are put on, or as slate roofing is laid. They come 
in different colors, and Nature often works out fancy de- 
signs on the wings of the butterfly by arranging them 
very carefully, just as the builder works out fancy de- 
signs on the bath-room floor by fitting in tiles of different 
colors. 

But here is another odd thing that scientists have 
found out about these scales. They are made of the 
same material as is hair. A scale is merely a hair in an- 
other form. The body of the butterfly may have both 
hair and the wing scales on it. It is only two ways of 
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using the same building material just as a disc or a spike 
might be made of steel. 

But to get back to the milkweed butterfly. The first 
remarkable thing about it is the fact that it is a stu- 
pendous traveler. It migrates from south to north and 
back again from north to south, all in a single season. 
A single milkweed butterfly may unfurl its gaudy wings 
in the vicinity of Mobile, Alabama, early in the spring, 
and in August may be flitting idly about on the shores 
of Hudson Bay. The cold may begin to nip and it will 
turn south, and November will find it again on the Gulf 
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CATERPILLAR OF A MILKWEED BUTTERFLY. 


There are many migratory birds, but few migratory in- 
sects. This single family of butterflies, however, prob- 
ably furnishes more living creatures that travel back 
and forth across wide areas than do all other animal 
families combined. 

When the tender shoots of the milkweed first appear 
in the far South, very early in the spring, they are soon 
visited by certain mother butterflies who, the previous 
autumn, had come down from the North that they 
might live comfortably through the otherwise unhappy 
winter. These butterflies lay their eggs on the under 
side of the leaves of the milkweed. 
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This butterfly here gives its first evidence of a sense of 
color and design, a taste in which matter follows it through 
its entire life cycle. This dainty egg is a glistening, amber 
green. It hatches into a caterpillar, to which is given a 
stupendous appetite like all of its kind. It soon becomes 
a sleek and ample specimen two inches long, radiant in 
briliant bands of yellow and black—a most conspicuous 
creature. The chrysalis into which the caterpillar hardens 
for its sleep before becoming a butterfly is, again, of 
emerald green with gold and black dots, hung by a silken 
black thread in a bag to hatch. Then the butterfly it- 
self appears with its orange-red wings, tipped with black 
and dotted with white. 

This taste for brilliant colors, it will be found, plays an 
important part in this creature’s game of keeping itself 
alive in a worldful of enemies. Follow its career and see 
how it plays a vital part in its life. 

But here I must pause to call attention to this marvel- 
ous transformation which takes place while this creature 
is in the pupa or chrysalis stage of its development. The 
butterfly, like most insects, finds the egg to be a con- 
venient form in which to launch its offspring into the 
world. It lays the egg in the midst of much food, so that 
the caterpillar may begin eating as soon as it is hatched. 

The chief business of the caterpillar is to eat and grow. © 
If a man had an appetite as large in proportion to his size 
as that of a caterpillar, he would devour a hundred 
pounds of food at a sitting. This caterpillar is but a 
fat, sluggish worm, full of plant juices, having no pur- 
pose of its own. Its mission is to store up within itself 
the materials from which a butterfly may be made. 
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When it is well stocked with these materials, it enters 
the hardened state, becomes a chrysalis, and hangs it- 
self up to ripen. 

It is during this period of quietude, of sleep, that the 
miracle is performed. The materials in the caterpillar, 
this sack of milkweed juice, gradually begin to take form 
—to become a butterfly. Legs and antennz begin to 
shape themselves. A well proportioned body of three 
sections evolves. Four gorgeous wings, still much com- 
pressed, are spun against the time of coming forth. 
Those delicate hues that are to spangle them are ex- 
tracted from this store of juice. The shingles that are 
to make them, that are laid as carefully as the mosaics 
of a cathedral, are created as though selected by the eye 
of a master artist. This caterpillar, it seems, knew 
just what materials were necessary for this structure. 
Eventually everything within the chrysalis is used up. 
There are no odds and ends left over. Then the butter- 
fly emerges, radiant and dazzling creature of the sun that 
it is, a masterpiece of nature. 

The eggs laid on the early milkweed of the South pass 
through their development stages and become young 
butterflies, and these flutter away in a seemingly vag- 
rant manner, but actually jcin their mothers in a drift 
to the North. Spring goes north slowly, carrying the 
butterfly and calling forth the milkweed as it goes. 
Wherever a milkweed flings forth its leaves, there is likely 
to have arrived that very morning a butterfly from the 
South that will lay her eggs upon them. By doing so she 
adds to the numbers of the army that is steadily drift- 
ing northward. 
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It takes spring about two months thus to span the 
United States with young milkweed. It takes the milkweed 
butterfly two months to cross from the Gulf to Canada. 
A man might have walked the distance as quickly. 

This silent army has made its pilgrimage almost with- 
out being noticed. Even the careful observer can hardly 
see that butterflies travel to the northward—they seem 
to fritter about so aimlessly. But the result is convincing. 
There are many butterflies to be found even beyond the 
point where milkweed grows. Some of them seem not 
of the season in which they are found, their coloring sug- 
gesting that they are more than one year old. Have 
these same individuals, one may ask, made this round 
trip before? 

So numerous have the hordes grown, however, that, 
when the drift south begins, the fact is more obvious. 
In Pennsylvania, in September, for instance, they have 
appeared in swarms that have taken days to pass. They 
have flown for hours over St. Joseph, Missouri, in the same 
month, three or four hundred feet up and so dense as to 
cloud the sky. A month later they appear in Florida 
and in Mississippi. They have reached home from their 
summer excursion. 

That it might make this round trip, the milkweed 
butterfly must be equipped in various ways. Primarily 
it must be able to supply itself with food. For this pur- 
pose it is provided with a very unusual instrument. 
This instrument in ordinary operation would appear to 
be none other than that straw with which human beings 
are prone to take their soft drinks at soda fountains. 
The butterfly drinks through a straw. 
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This straw may be as long as the body of the butter- 
fly itself. The mystery is where the creature has been 
carrying such an instrument without your ever having 
noticed it before. But if one watches carefully he will 
solve the mystery. The insect may select the blossoms 
of the clover, thistle, or goldenrod when lunch time ap- 
proaches. It is not a particularly well mannered diner 
and quite loses its poise as the thought of food possesses 
it. It is then that its drinking tube begins to appear. 
Under ordinary circumstances this is wound up like a 
watchspring and cannot be seen. But at thought of 
food it is excitedly unwound and rewound. It disappears 
and then is extended to a surprising length. The insect 
beats its wings in high excitement. Then it reaches into 
the honey of the flower and partakes of deep draughts. 
The wings work more and more slowly; then come to 
complete rest. It is satisfied. 

But to get back to that graver situation, even than that 
of foodgetting, fraught with a bigger chance of tragedy, 
which the butterfly, in common with all insects, must 
meet. The butterfly throughout its life cycle is a creature 
of peace, a feeder only upon the flowers. But there are all 
around it hundreds, thousands, of other kinds of creatures 
which live through eating, not vegetable life, but other 
animal life. 

So, when the mother butterfly first lays her eggs, she 
knows that spiders and crickets are fond of them and 
that a considerable part of them will be devoured. She 
lays more than enough to discount this prospective loss. 

She knows that, when her young has grown to the 
caterpillar stage, is fat and helpless, there will be many 
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creatures ready to nourish themselves on its well fed body. 
Most deadly of these are certain flies, called ichneumon 
flies, which do what seems to be a most fiendish thing. 
They insert their eggs in the body of the helpless cater- 
pillar. There these eggs hatch into grubs and these be- 
gin to eat and grow, eat and grow, until the poor cater- 
pillar dies from having its vitals devcured, of which event 
its unwelcome guests take no notice, but continue their 
feasting on its body. So are the careers of many butter- 
flies nipped. 

Then there is that other danger which is great to the 
caterpillar and which follows even the grown butterfly 
all the way to its final end—the menace of the bird life 
that is everywhere so abundant and much of which de- 
pends on catching insects as a means of livelihood. 

The chief device of insect life in protecting itself from 
the birds that prey is through so imitating its surround- 
ings that it cannot be seen. Most varieties of butter- 
flies use this method. Their caterpillars look so like the 
plants on which they live that it is hard for the birds to 
see them. The butterflies themselves so fade into their 
surroundings that they do not attract the attention of 
the birds that might otherwise devour them. Those 
types that do not fail to escape detection are devoured 
and cease to exist. Those types that do succeed in out- 
witting the birds live and multiply. So does cleverness 
have its reward. . 

But now appears the milkweed butterfly and seems to 
give the lie to this whole theory. Its coloring and that 
of its caterpiller is the most gorgeous of them all. They 
do not imitate the plants on which they live at all. The 
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caterpiller is the biggest, fattest, apparently the choicest 
prize of them all from the standpoint of a hungry bird. 
It makes no attempt to conceal itself. On the contrary, 
it attires itself most gorgeously and goes to great pains 
to advertise its presence. 

Yet it is not devoured. It is the most abundant and 
widespread of all the butterflies. 

Back of this situation there is one of the most alluring 
sets of circumstances in all insect life. It is based upon 
the faet that this milkweed butterfly, both the cater- 
pillar and the adult, this monarch of its race, this ven- 
turesome traveler, has a peculiar quality not possessed 
by its fellows. It is a hateful and repellant quality. 
Its body secretes a pungent fluid that has a rank odor 
that tastes bad to birds, nauseates them, makes them sick. 

The ordinary varieties of butterflies are sweet and 
tasty to the birds, but this gaudy peacock of the race is 
most repulsive. It is because of the possession of this 
unattractive quality that the monarch survives. 

The dominance of the milkweed butterfly probably 
came about in the following manner: Butterflies at first 
were all about the same. They and their caterpillars 
looked a good deal alike, all mimicked their surround- 
ings to keep the birds from getting them. 

Then they spread out and began to develop peculiar- 
ities. One sort of butterfly came to taste slightly dif- 
ferent from another. The birds did not like it as well. 
They began to avoid it. This they could not always do 
because it did not yet have any very outstanding marks 
of difference from the other butterflies. 

There were some of these bad-tasting butterflies, how- 
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ever, that looked different—had marks of color peculiar 
to them. The birds could recognize these and avoid 
them. Those that still looked like ordinary butterflies, 
however, were still killed by mistake. 

The caterpillars and butterflies with colors that ad- 
vertised their bad qualities developed more rapidly. 


The more brilliant their colors, the surer could the birds 
be of avoiding them. The more conspicuous they were, 
the safer they were. Those colorings were advertise- 
ments of their inner unattractiveness. 

So, as the centuries passed, was a race of butterflies 
developed that survived because it became all the time 
more and more conspicuous. The large and meaty mem- 
bers of this race were left alone by the birds; while the 
large and meaty members of other butterfly tribes were 
sought out and devoured. 
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So did this race grow lustier than its fellows. It might 
with safety fare afield. It might go on its travels, for the 
creatures that preyed on butterflies in general would not 
molest it. It might frolic in the sunshine of summer 
from the tropics to the far North. The modest and sweet- 
flavored butterflies, however, must hunt the shadows, 
must assume the colors of the plants among which they 
lived, must sit still and prim, for motion attracts the eye 
of the huntsman bird. 

So did the butterfly with the bad taste flourish beyond 
all others. It flourished chiefly because it advertised 
its inner unattractiveness. 

Then another odd thing happened that was based on 
the safety from attack of the milkweed butterfly and the 
gaudy colors that it wore to advertise itself. The color- 
ing of other caterpillars and butterflies might happen to 
be a little like that of the milkweed variety. As a result 
the birds would tend to be suspicious of them, and would 
avoid them. Thus would the imitating varieties sur- 
vive, while those that were frankly good to eat would be 
destroyed. 

So did it come to pass that other races of butterflies 
were developed that were colored like the milkweed 
butterflies, but which were without their bad taste. To 
be sure, they were rather unimportant races that hung on 
the fringe of the monarch of the milkweed. But they were 
resorting to a strange device for their protection—a de- 
vice that was based upon another strange device. They 
were successfully playing this desperate game of life and 
death in a way quite their own and almost without parallel 
in all the sweep of Nature. 
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This milkweed butterfly, monarch of its race, seems to 
be an idle, truant fellow, wandering about the world and 
serving no purpose whatever. It would probably be a 
great mistake, however, to condemn it hastily. Milk- 
weed, for instance, might entirely overrun the country, 
the United States might become a jungle of milkweed in 
ten years if the butterfly caterpillars did not keep it 
down by eating it. 

Whenever milkweed begins to get more than usually 
plentiful, it furnishes food for more butterflies than usual, 
and they increase in numbers and their caterpillars de- 
vour it. On the other hand, when the milkweed gets 
scarce, there is shortage of butterfly food, and they, in 
turn, become scarce. This gives the milkweed a new 
chance to develop. 

Thus does Nature tend to maintain a balance as be- 
tween butterflies and milkweed. Each helps the other 
when it tends to become too scarce. Each restrains the 
other when it tends to become too abundant. So does 
Nature manage to keep on hand about all the stock of 
milkweed and of butterflies that it deems wise. Without 
the butterflies this milkweed would run riot. Without the 
milkweed the world would have no monarch butterflies. 
As it works out it keeps about as many of each as it ought 
to have. 


QUESTIONS 


1. (a) Nearly everybody has seen birds migrating, but few people 
. know that some insects obey this instinct. Why do we regard 
the milkweed butterfly as the traveler of the insect world? 
(b) Describe its journey—the time of the year it sets forth, how it 
supplies itself with food, the distance it covers, and the goals 
it reaches. 
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2. How can you tell a moth from a butterfly? If you were making a 


or 


collection, could you catch both members of the Lepidoptera at the 
same time of day? 


. (a) What form does the butterfly take when it hatches out of the 


egg? Is there anything unusual in the manner of its develop- 
ment? 

(b) Throughout its life history, the monarch displays a find taste for 
color. Why does this insect flaunt its gay stripes to the world? 


. (a) How does mother butterfly keep spiders, crickets, and ichneumon 


flies from killing her offspring? 

(b) Many insects are hard to see because of their colors and so 
escape their enemies. Is the monarch more inventive? How 
does it meet the bird problem from the very start? 


. In thinking of this daring butterfly, its size, travels, food habits, its 


methods of avoiding its enemies, are there reasons for considering 
the “‘monarch”’ well named? 


. (a) In what way does the monarch help the farmer? 


(b) How does Mother Nature maintain a balance between butterflies 
and milkweed? 


CHAPTER V 
THE MAY Fiy = 


HE nearest thing to a fairy in all the 
animal kingdom is the dainty, danc 
ing May fly, which comes into the 
world for a day at the approach of 
summer, frolics itself to ees ‘in the 
sunshine, and is gone. 

One moment an cele creature of 
the mud, the next, as though by the 
gesture of a magic wand, itis off, — 
radiant as an oriole, with a shimmer ~ 

of new-found wings, fragile as the gossamer of a spider’s 

web, with its streaming three thread-like tails, twice ~ 
as long as its body, marking time to its fitful, up-and- 
down, joyous flight. 

Out there in the blue, as by instinct, it finds its hie 
for this is its bridal day. The two frolic together for an 
hour in a world that seems too gross for creatures as 
fine as they. Then they part, and each, ceaselessly, goes 
on and on until the last bit of vitality in its frail body is 
spent. 

Then it settles, perhaps on your coat sleeve or mine: 
The feet with which it clings are unused little feet, for 
all its life it has been in the air. They are hardly able ~ 
to support even its dainty weight. It wavers there for 
a moment and tumbles over like a bit of thistledown. 
Its brief span of life has come to an end. The May fly 


is dead. | 
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In the books of science the May fly is called Epheme- 

rida, which means “the child of a day.”” It lives but such . 
a span and is gone. In fact, there are many of its kind 
which do not remain so long. They come out with the 
declining sun of a May afternoon, dance through the 
mellow evening, exhaust themselves by the coming of 
midnight, and go the way of the fathers. 
r So brief is its life that one who would make its ac- 
quaintance must hurry. The opportunity comes but 
once a year—in the spring—and is not unlikely to im- 
press itself on the individual who lives near a lake or a 
river, for the May fly is water born, and near borders 
of it it is likely to be very plentiful. For one day or two 
or three in the year the lake dweller is likely to have the 
existence of the May fly impressed upon him. The 
street light in his town may draw millions of them from 
the darkness roundabout—amillions that happen at that 
moment to be engaged in the fling that comes in that 
short time when they are given wings. The street lights 
may be darkened with them, the pavements made slippery 
with their crushed bodies. The street lights of Atlantic 
City gather, each season, a countless toll of May flies. So 
do those of Niagara, and Natchez on the Mississippi, and 
Geneva on its far away Swiss lake, and ancient Bagdad, 
where the Tigris flows down to the sea. Along the St. 
Lawrence and on the shores of the Great Lakes, May 
flies swarm by the million so as to produce imitation 
snowstorms in the summer. The air is thick with them. 
They become a nuisance, but a nuisance so short-lived as 
not to be a great hardship. 

A strange creature is this dainty May fly. One of the 
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strangest things about it, again quite fairy-like, is the 
fact that it eats nothing from its cradle to the moment 
of its death. Thrust into a world where nearly every 
living thing is constantly in search of food, the May fly 
goes its way with never a thought of food. Surrounded 
by creatures that lie in wait for each other and devour 
each other, the May fly eats not nor thinks of eating. 
It does not even possess a ‘mouth with which it might 
eat if it felt so disposed. It comes into the world with a 
certain amount of vitality in its: frail body, it dances 
gaily until that strength is gone, and dies. 

Equally strange is the birth of the May fly, a birth 
which almost any observer may witness if he happens 
to be sharp-eyed by the waterside almost anywhere at 
just the right time. If he watches closely, he may see 
many tiny creatures as big as house flies emerging from 
the mud at the bottom of the lake or stream. These 
little creatures are in the act of doing a very unaccustomed 
thing. They are leaving their usual place of abode, 
where they have stayed close ‘at home for two or three 
years, and coming to the surface—a thing they have 
never done before. Perhaps they merely float to the sur- 
face of the water, or perhaps they crawl up on some 
stone or twig at the water’s edge. 

These are ugly little water insects with sturdy legs, an 
active tail used in swimming and with gills through which 
they breathe as do other water creatures. But as they 
reach the surface of the water, a most surprising thing 
happens. Their skin down the back splits open, there is 
a wriggling within it, and, quickly asa flash, there emerges, 
not this water creature in a new dress, but the dainty 
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May fly, a thing as different from the water insect from 
which it came as a peacock is different from a rat. Ina 
way it is more different, for but a moment ago this crea- 
ture breathed water, through gills like a fish, and now it 
breathes air and ,would drown if you thrust it under 
water. 

This newborn creature stretches its gossamer wings 
and flutters away to a nearby twig. There, in a very few 
minutes, it again sheds its skin, even to the covering on 
its wings. It is strange in this also, the scientists say, for 
it is the only insect under the sun which gheds its skin 
after it has acquired wings. Then it flies away on its 
endless dance until the time of death. 

Back of this brief blaze of glory in which the life of the 
May fly goes out there is, however, a long period of prepa- 
ration. The little water insect that gave birth to the 
May fiy has been battling for its existence for one or two 
or possibly three years among the creatures that live in 
the mud at the bottom of the water. The original egg 
from which this insect came was laid by a May fly two 
or three seasons ago. It sank into the mud and there 
hatched into, first, the larve, a crawling and wriggling 
thing, which kept growing and developing into higher 
forms. 

These insects have difficulties peculiar to them as they 
grow. Their skins or shells will not stretch, so they grow 
‘inside those skins until they become too tight. Then 
‘they burst open, and a new and looser skin forms, which 
ds worn until it again becomes too tight, when it likewise 
is burst and discarded. As skins are discarded there are 
‘often: quite pronounced changes in the nature of the in- 
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sect. The larve, for instance, later takes the form of 
what is known as the nymph, and this nymph emerges 
into the full grown insect. ee pe forms are common 
to many insects. 

The nymph of the May fly is a very sturdy creature. 
It lives in the mud and eats, chiefly, decayed vegetation, 
but is not scornful of an opportunity to devour the other 
insects round about that are smaller and more helpless 
than itself. It, in turn, has many enemies. Chief of 
these is the nymph of the dragon fly. The dragon fly, or 
mosquito hawk, or snake doctor, is, as you know, a very 
forceful character much given to battle. Despite this, it 
is in reality a cousin to the delicate May fly. Its nympb: 
lives side by side with the nymph of the May fly in the 
bottom of the stream. Even in its youth the dragon fly. 
is already a dragon. Its nymph lies there in the mud, all. 
quiet and harmless looking. If a lesser swimmer, like the 
nymph of the May fly, comes too near, however, a great 
transformation takes place. What appeared to be an 
innocent shield over the front of its head unwinds and ex- 
tends itself like the telephone rack in a°business office. 
It reaches out an inch or more. On the end of it isa 
nipper. This nipper lays hold of the lesser creature, the 
nymph of the May fly, for instance. Then the extension 
arm again folds itself up, forming again the shield, but 
the May fly nymph is back of it and is even now being 
ereedily munched by the stout jaws of the dragon. — 

The dragon nymph eventually comes to the surface, 
splits itself open, and turns into a dragon fly. That 
dragon fly, however, is a far different creature from the 
May fly. It goes very energetically about its business: 
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It eats heartily. It is a great huntsman. It gathers its 
legs into a sort of-net and darts swiftly about. It scoops 
such insects .as. gnats and. mosquitoes into its net and 
devours them. It lives long and bags much game. 

It is on this day of frolic that the May fly lays its eggs. 
Through all the three years of its cycle this is the 
only day upon which it takes thought of its own 
reproduction. It is undoubtedly true that Nature trans- 
forms the mud-inhabiting grub and turns it into a crea- 
ture of the air for this brief period that it may be given 
an opportunity to scatter its eggs far and wide. 

While on the wing the May flies spread out over the 
surface of the-water. Those of them that strike inland, 
that congregate about street lamps, fail of their purpose, 
have lived to no. avail. As their more successful fellows 
float so waveringly up and down in the sun over the water 
they are directed by an instinct to plant their eggs where 
they will have a chance to hatch out into other genera- 
tions of May flies. Some of them drop their eggs and 
flit about a while longer until their strength is gone and 
drop to watery graves. Others fold their wings about 
them and plunge into the water, diving deep to assure 
their eggs the right opportunity, and in doing so sink to 
their deaths. Others, myriads of them, fall on the sur- 
face of the water and there perish, but not before they 
have laid their eggs. It is the way they want to die— 
in the performance of their purpose. Their final mission 
is accomplished, their day of glory at an end, their dance 
of death completed. What could be more fitting than 
that they rest upon the water that so long sheltered them 
and is to shelter their children and children’s children. 
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Along the shores of Lake Ontario on a May day, the 
bridal May day of the May fly, there are windrows of 
these fairy forms, brought in by the waves like wind- 
rows of hay miles in length, all having died as they should 
while planting their eggs at the end of that one wild day 
of joy that caps an otherwise dull, drab life. 

Watching the life of this 
frail and delicate little crea- 
turerun its course one would 
be likely to conclude that (ER 
here at least was one thing “we 
beneath thesun which served 
no useful purpose. The May 
fly, it would seem, is too 
fairy-like, too frivolous, too 
weak, too unimportant to 
serve a material end in this 
work-a-day world. 

But this is not at all true. 
It has one rather important 
field of usefulness, a field in 
which it adds a good deal to 
the pleasure and to the food 
supply of that lordly indi- 
vidual who calls himself 
man, and who is likely to think that the purpose of the 
universe is to supply his needs. 

The May fly, its nymph, and its larva are the chief 
items on the bills-of-fare of many of the most important 
food fishes. Because of the purpose it serves in this con- 
nection, it is sometimes called the shad:fly. It is to the 
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food fish families of many fresh waters what rice is to the 
Chinese or hay is to the horse. They eat it all the time. 
They eat the larve when they are little, the nymphs as 
they grow bigger, and finally feast to bursting on the May 
flies. themselves when, after their final dance, they fall 
_ in such quantities on the surface of the water. 

It is hard to find out whether there would be fishes in 
the streams and lakes without May flies. Probably 
they would find other food in its place. It may be, how- 
ever, that they would not, that anglers would whip the 
streams in vain when they go out with hook and line if 
this tiny insect had not kept a dependable supply of 
food on hand for the fishes through the cycling seasons. 
Fishermen and lovers of fish as food may owe much to 
the May fly. 

QUESTIONS 


1. (a) What is the author’s attitude toward the May fly? Do you agree 
with him in calling the May fly ‘‘the fairy of the animal king- 
dom’’? 

(b) Is this insect’s name well chosen? What other titles might you 
give the May fly? Give reasons for your choice. 

(ec) Read lines which bring out the ‘‘fairy-like’”’ nature of this insect. 

(d) Do you think you could compose a little poem ‘‘on these creatures 
of a day’’? 

(e) Draw a picture of these “fairy ships sailing in the sea of air.” 
Locate your scene in a place suggested in the story. Keep in 
mind the old Dutch saying, ‘‘As thick as May flies.” 

2. Tellin your own words the part of the story which interested you most. 

3. Explain with illustrations these expressions: 

(a) “Radiant as an oriole.” 

(b) “Fragile as the gossamer of a spider’s web.” 

(ec) “A world teo gross for creatures as fine as they.” 

(d) “Is not scornful of an opportunity to devour.” 3 
(e) ‘In the performance of their purpose.” 

(f) “Like a bit of thistledown.” 
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(g) “Brief span of life.” 

(h) “Go the way of the fathers.” 

(i) “Brief blaze of glory.” 

(j) ‘That caps an otherwise dull, drab life.” 


4. The story abounds in beautiful imagery. Read aloud the passages 
that please you most. 


5. What do you like best about this selection—the narrative, the style, 
or sympathetic treatment of the subject? 


6. Mental moving pictures. Plan a series of mental moving pictures, for 
example: 
(a) A day under water with the grub. 
(b) The approaching enemy. 
(c) The sturdy nymph battling for its life. 
(d) Voraciousness of its cousin, the dragon nymph. 
(e) Coming to the surface, losing its gills, and becoming an insect 
of the air. 
(f) The May fly shedding its skin again on a nearby twig. 
(g) The brief, blissful bridal day. 
(h) Fulfilling its life’s purpose. 
7. Think of the insects we have studied so far. Arrange your report in 
this way: 
Name of Insect: Order | Characteristics | Helpful to Man | Hurtful 


VOLUNTEER WORK 


8. Question for informal debate. Speeches to be limited to two minutes 
each. 
(a) Which makes the greater contribution to man’s welfare, the 
fig insect or the May fly? 
(b) Resolved, “‘That the May fly’s day was not lived in vain.” 


CHAPTER VI 
THE LADYBIRD BEETLE 


CERYA was thelittle immigrant insect that 
upset the balance of Nature, which, on the face 
of it, would seem to have been a good deal 
of an accomplishment. 

That name, Icerya, is foreign sounding, but, 
at that, one would expect, if he could find out 
from whence it came, that it would give an 
indication of the sort of person its owner was 
likely to be. Names, in their beginning, usu- 
ally have a way of being descriptive. The original Mr. 
Strong, of course, had a great deal of muscle, and the 
original Mr. Sheppard looked after the flocks. But 
Icerya, it seems, came by her name because a certain 
Dr. Icery, little dreaming of the history she would some 
time make, happened to discover her. 

The first Icerya to reach American shores was not even 
a legitimate immigrant. She was a stowaway. She came 
in by the Golden Gate at San Francisco. Being only 
a tiny insect, she was hidden in the branches of an orange 
tree that was being brought all the way from Australia 
that it might be planted to grow in the balmy climate of 
the west coast. 

The orange tree was set out and prospered, and Icerya, 
the insect which is the scale, likewise grew and multi- 
plied. The marvel of it was the rapidity with which it 
increased. 


The little Icerya are mite-like creatures, barely big 
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enough to be seen, that run actively all over the tree that 
is their home. They do not have to worry about food, 
for, to satisfy their hunger, they have but to stop on any 
leaf or twig, drill a hole with an instrument they carry 
for the purpose, and drink their fill of sap. 

Like all growing insects they wear their skins until 
they get too tight, whereupon they split open down the 
back, drop off, and the creatures then proceed to grow 
and fill out the new coats they acquire. When coming 
out of their old clothes, their gummy bodies are exposed 
to the air and harden into a crust. 

The male and female mites look alike when they are 
little, but as they grow older they take different courses 
in their development. The male finds that he has ac- 
quired new abilities with each moulting. Eventually he 
is a very active creature all decked out in wings upon 
which he can visit all about the orchard. By the time he 
is ready to start a family he is probably in some tree far 
away from that in which he grew up, and like as not he 
marries some woman scale whom he hardly knows. 

The female, in shedding her old coat, finds that a very 
different thing has happened to her. In dropping her 
skin, she finds she has likewise lost her legs. She can no 
longer run about. Since she is to stay all the time in the 
same place, she no longer needs eyes, so these also are dis- 
carded. That leaves her, a plump little body sitting on a 
limb with nothing much to do. She still has her drill, so 
sbe sinks it into the twig she is on and occupies herself 
with drinking sap. 

Then, also, she must raise her brood of young ones. 
Jt is these mother insects grouped together that become 
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the scale—cottony-cushion scale it is called because of 
its appearance. That this little mother may build a 
house for her family she secretes from her body the ma- 
terial for making it. This is a sort of white wax. It is 
the outside appearance of this house that causes her 
colonies to be called the cottony-cushion scale. Inside 
this house she lays her eggs and dies. The mites hatch 
out, and another generation is begun. 

Now just this sort of thing had been going on for a 
million years in Australia, and no harm came of it. But 
it got started in California because of this one Icerya 
stowaway, and in a few years there was a great hulla- 
baloo. The cottony-cushion scale had spread to all the 
orange groves in the southern part of the State. On 
every tree in all the groves there were so many mother 
Iceryas, each with her drill running down into the sap 
streams, that they were drinking them dry. After they 
got their sap there was none left to nourish the tree, to 
erow its leaves and fruit. Asa result all the orange trees 
of California were threatened with death. 

The scientists surveyed the situation and came to the 
conclusion that the balance of nature had been upset. 
This scale in Australia, they concluded, because they 
knew the ways of insects, had an enemy of some sort 
that kept it within bounds. It had been brought to the 
United States, but its enemy had been left behind. It 
was as though milkweed had been taken to Australia, 
but the butterfly which feeds upon it and keeps it from 
becoming too abundant had not gone along. 

This cottony-cushion scale was running away with the 
situation. It had broken up the balance of Nature be- 
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cause it had left its natural enemy away over on the other 
side of the Pacific Ocean. | 

The government is always as ready to hurry to the as- 
sistance of its citizens:in distress of this sort as the fire 
company is to put out an unexpected blaze in their houses. 
Jt works upon the theory that it will help the citizen on 
tasks that he cannot perform for himself. The individual 
citizen cannot put out a burning house, nor can he solve 
these riddles of science. These are, therefore, matters 
with which the community or the government should 
help. So in the case of the insect invasion the govern- 
ment dispatched a wise man to Australia, told him to 
find the natural enemy to this scale which was killing the 
orange groves, and hurry it to California. 

In Australia the search did not take very long. Among 
the orange trees, it was found, there was to be seen, here 
and there, a bit of this cottony-cushion scale. It was here 
that Icerya made her home. There was not enough of 
it, however, to hurt the trees. Nobody paid any atten- 
tion to it. Nature had established a balance. This 
‘American went into the orchards, watched carefully about 
the places where the scale was to be found. One day he 
witnessed a strange proceeding. 

A monster came into one of the scale colonies. This 
monster, from the man standpoint, was about as big as 
half a holly berry, round-backed like a turtle, and hard- 
shelled. It was rather dashingly colored in black and 
red. From the standpoint of Icerya it was a towering, 
bone-crushing dragon, slathering its greedy jaws with 
the torn bodies of its victims. 

The scientists saw this intruder crash through the wax- 
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built houses, as a hippopotamus might small chicken 
coops, root around among the ruins, pounce upon the 
form of every little scale insect it saw, and devour it. A 
creature of vast appetite was this marauder. It went on 
and on from one clump of white tents to another, eating 
its fill. It seemed a demon of a single purpose. There 
was only one thing it sought. It hungered for a single 
food—scale insects. 

This scientist knew he had found the object for which 
he had crossed the Pacific. Here was the creature that 
held Icerya, the cottony cushion scale, in check. Here was 
its natural enemy that had, through the centuries, kept 
it from becoming overabundant in Australia. Here was 
the balancing check that it lacked in the United States. 
Over there it had escaped its natural repression. It had 
enjoyed an unnatural freedom. It had developed more 
rapidly than it should. Nature was out of balance. 
There was a riot of scale insects. 

To be sure, Nature would find a way to restore a balance 
even if this enemy were not taken to America. So abun- 
dant were the scale insects that, in a few years, they 
would kill all the orange trees and then they would die 
for lack of food. This would be bad, even for them. It 
would be very expensive to an outside, interested party, 
man. Man was taking thought to avoid the necessity 
of so costly a method of bringing Nature back to a bal- 
ance. He was using his knowledge of these small insects 
to his own good. 

The odd thing about it was that this creature, pe- 
culiar to Australia, did not seem at all strange to this 
American scientist. In fact, it would look like an old 
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friend to almost any American boy. It appeared to be 
none other than that person to whom the nursery rhymes 
addressed that couplet: 


“Lady-bug, Lady-bug, fly away home, 
Your house is on fire and your children will burn.” 


But in Australia they called it “ladybird,” the lady- 
bird beetle. It is a strange name for an insect, tying 
back, it is said, to Our Lady, the Virgin Mary. Old 
records show that ladybirds were creatures held in high 
and somewhat religious esteem in ancient Scandinavia 
and England and, in fact, throughout Europe. Men did 
not then know how well they were served by these small 
creatures, but everywhere there seemed to exist an in- 
stinctive affection for them. 

The scientists called this Australian ladybird Vedalia, 
which, again, is a bit of a fancy name with no particular 
significance. It was like the lady-bug of the United 
States in general appearance, but had certain peculiar- 
ities. Its dress was a polkadot. The ground of this was 
often of red with black spots, but sometimes of black with 
red spots. Different families of ladybirds had different 
numbers of spots on their backs. 

The ladybird is a beetle, which means that she is a 
sheath-winged creature, a coleoptera. The beetles are 
different from all other insects, with a single unimportant 
exception, in the fact that they have these hard, shell- 
like wings. The humble tumble bug, for instance, is a 
beetle, as are the snapping bugs that have got many a 
country schoolboy into trouble, and the apple twig borer 
of the orchard. 


_ 
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Most beetles eat vegetable matter and are destructive 
of crops, food, or wood. They are mostly a nuisance 
from the standpoint of man and are harmful to him. 
The beetles of this lady-bug family, however, even those 
native to the United States, have an odd taste in food. 
They eat but one sort of food, which is scale and similar 
insects. There are many sorts of scale that grow on trees, 
rosebushes, broom, even on grass, and the lady-bugs and 
and the ladybirds devote themselves exclusively to eat- 
ing them up. 

Thus they are of benefit to man. It is doubtful if he 
would be able to grow fruits without them. They are the 
beetles toward which he should feel most friendly. He 
was acting in his own interest when he informed the ab- 
sent mother of the danger to her household from fire. 

But this little ladybird had lived a long time in far 
away Australia, entirely cut off from others of her kind. 
She, as a result of her surroundings, had developed food 
habits which, it seems, are different from those of any 
other creature. She fed exclusively upon cottony-cushion 
scale. She had been doing it for a million years. She 
had no other idea of food. When she could not get cottony 
scale she went without food, even to the point of starving 
to death. 

Yet when this cottony wale Icerya, came to America 
and grew in such abundance that it was destroying the 
groves, the American cousin of this ladybird, a scale 
eater also, and so like her that they could hardly be told 
apart, ignored it as a source of food. It might suck all 
the juice from all the orange trees in California for all 
the American lady-bugs cared. 
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So this scientist packed up little boxes of these Vedalia 
ladybirds with polkadots on their backs and shipped them 
hurriedly to California where Nature was out of balance. 
One immigrant was sent in pursuit of the other. Vedalia 
should discipline Icerya. No sooner had the pursuers 
arrived than they were released in the orchards where 
the Icerya were thickest. They were hungry after their 
long journey. Their appetites when normal are such as 
would seem impossible to creatures so small, but after 
the long fast it seemed as though they could not get 
enough. 

After feeding, each of these females went forth and 
laid 300 eggs which, under these favorable circumstances, 
practically all hatched. The little grubs that resulted 
immediately began devouring scale, all grew to maturity 
in the presence of this abundant food supply, and the 150 
females among them each laid 300 more eggs. Under 
these faverable circumstances, the scientist figured with 
his pencil that a single imported mother would have 75 
billion offspring in five months. 

The results of the experiment were nothing less than 
marvelous. In six months the ladybird bettles had in- 
creased in such numbers that they had spread all over 
Southern California, had turned the tide against the 
enemy, had so reduced their numbers that the trees 
again burst into leaf and bloom and proceeded to produce 
crops of oranges. In a year the scourge was suppressed. 
The balance of Nature had been restored. 

This drama of insect life has since been worked out at 
a number of places in the world. The cottony-cushion 
scale, originating in Australia, has, at different times, 
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found its way to New Zealand, South Africa, Portugal, 
the Hawaiian Islands, Italy, Syria, Egypt, and France. 
There it has attacked orchards just as it did in the United 
States. The United States, after its successful experience, 
has become a handier source of information and of supply 
for ladybirds than Australia, and most of these countries 
have come here when in trouble and we have furnished 
the cure. The State of California maintains at Sacra- 
mento a barracks of these ladybirds. They are kept in 
condition, all the regiments recruited to full strength, 
ready for immediate service. When an outbreak is re- 
ported at any point, even though it be as far away as 
the shores of the Mediterranean, or the South Pacific, 
their bugles are sounded and they are off to repress it just 
as the regular army used to put down outbreaks of 
Indians here in the West. 

This case of the scale and the ladybird is regarded as 
the perfect demonstration of the manner in which the 
balance of Nature can be upset by some act of man like 
that of bringing the Australian scale to America without 
its controlling enemy, and of the steps that may be later 
taken by man, as a result of his understanding of insect 
life, toward restoring that balance. 

The world undoubtedly owes a great debt to the lady- 
bird beetle, for she and her cousins have saved many. 
fruits and shrubs besides the oranges from scale destruc- 
tion. She stands forth as man’s best friend among her kind. 

Beetles are generally enemies of man—tend constantly 
to injure him. There is one ladybird beetle, for instance, 
with habits quite different from those of Vedalia. In- 
stead of living on scale insects, she lives on beans. The 
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government has found it necessary to campaign against 
her to save the bean crop. There is the saw-toothed 
grain beetle, the carpet beetle, the weevil, the larder- 
beetle which eats cheese and such, the woodborers which 
destroy vast quantities of timber, the corn-borers, June- 
bugs which injure the lawn. There is the rhinocerous- 
beetle, giant of its race, which grows two and a half 
inches long in this country and six inches long in the West 
Indies and digs among the roots of sugar cane and corn 
to their injury. There is the potato bug which all farmers 
must fight, the elm-borer, the maple-borer, and hundreds 
of others. 

All these are enemies of man. In fact, it must be 
constantly born in mind that most insects are his ene- 
mies—that there is constant warfare between man and 
the insects. One has but to recall the battle with the 
boll weevil in the South, with grasshoppers in the West, 
with mosquitoes which carry yellow fever, with house- 
flies that scatter typhoid, to realize how desperate is this 
fight. But through it all the scale-eating ladybird is his 
constant and vigilant helper, ever ready to put her most 
unusual appetite, and her most unusual capacity for re- 
cruiting armies of her kind, at his service. She is his 
friend. 

QUESTIONS 
1. (a) How did the Icerya, mite-like creatures, find their way into 
California? 
(b) Were they welcome guests? - 
(ce) How did they make themselves at home in the orange groves of 
California? On what did they feed? 
2. (a) How does Mother Icerya spend her time after she loses her legs 
and eyes? 
(b) Describe the cottony-cushion scale. 
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3. (a) In what way did the cottony-cushion scale in California dis- 
turb the balance of nature? 

(b) Did the American scientists sent by the United States to Aus- 
tralia, home of the scale, find it doing much harm? Why not? 

4. (a) Are beetles friends or enemies to man? Tell about the Australian 
ladybird’s discriminating taste in the matter of food. 

(b) America had lady-bugs on its own soil. Why was it necessary 
then to import the cousin of this insect from Australia? 

5. (a) Describe the enemy of the cottony-cushion scale. 

(b) How long did it take the ladybird beetle to conquer the scale. 

(c) Were you surprised to read of the grandchildren of a single 
imported Vedalia mother in five months? 

(d) Why should our boys and girls be glad that Vedalia was able to 
discipline Icerya? 

6. (a) In days of yore our regular army was often called upon to put 
down outbreaks of Indians in the West. How do ladybirds 
kept in the barracks at Sacramento by the State of California 
police the plant world and repress inroads of the cottony- 
cushion scale? 

(b) Resolved: That all plants coming into the United States should 
be as carefully inspected as are immigrants applying for ad- 
mission to the United States. 


CHAPTER VII 
THE GIPSY MOTH 


MOST cruel and frightful war has been 
raging right here in the United 
States for nearly fifty years and 
is likely to go on for as many 
years more. 

It started in the midst of 
Massachusetts, not far from Lex- 
ington and Bunker Hill, where 
the Revolution had its beginnings. 
The onslaught was successful, and 
the invaders took possession of two-thirds of New Eng- 
land. After fifty years of fighting they had been driven 
back until the battle line, like that which the Germans 
once maintained from the Alps to the sea, ran irregularly 
from Portland, Maine, to Providence, Rhode Island. 

The invader was an insect, the gipsy moth, which 
came from Europe. Its determination was to eat all the 
leaves off all the trees in New England, particularly those 
of the oak and birch. Since leaves are the lungs of trees 
and they cannot live without them, death threatened 
them all. Having conquered New England, the invader 
might be expected to push on to the west. How far it 
would go would depend on the opposition it met, on the 
skill and tactics of the defenders. The issue is not yet 
decided. 

This is one of the greatest insect wars that the world 


has ever known. There have been other such wars, as, 
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for instance, that in which the ladybird put the orange 
tree scale to rout. The boll weevil in the South has 
fought desperately for the destruction of the cotton crop, 
but for a shorter time. There have been outbreaks of 
grasshoppers, but they have soon passed. Never before 
has man set himself to battle with an insect, applying 
all the scientific knowledge that the world has to offer, ~ 
bringing armies of other insects from many parts of the 
world, marshalling his forces, mapping his campaigns, 
carrying on decade after decade. » 

Like many another war this one had its beginning in a 
very small incident. Away back in 1869 a scientist of 
Medford, Massachusetts, was conducting experiments 
with moths. The silk worm moth is important to man 
since it furnishes him with the material for making cer- 
tain dainty articles of clothing. This moth was suffer- 
ing from plague. It had some disease that threatened 
to kill all its kind. This scientist was attempting to cross 
the silk worm moth with some other sort of moth and get 
a new creature that would spin silk and still be proof 
against the plague. 

So he brought to this country certain hardy moths of 
Europe. Among them was the gipsy moth, well known 
in England, throughout Europe, and, in fact, even in 
far-away Japan. It was called the gipsy moth because 
the male was yellowish brown, about the color of the face 
of a gipsy. In France, oddly, it was called the zigzag 
moth because the lines on the wings of the female, which 
is white, run irregularly across them. 

This scientist kept these imported moths at his house 
in Medford. One day he left a paper box containing eggs 
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of this moth on the window sill. A storm came up and 
blew that box away. That one gust of wind is respon- 
sible for this great insect war, resulted in the death of 
millions of handsome trees, and the need of spending tens 
of millions of dollars to carry on the fight. 

The Medford scientist knew of the danger in releasing 
gipsy moths in the United States. When he found that 
his box had been blown away he ran wildly about, taking 
every precaution he could to destroy the released prisoners. 

It seemed at first that no harm had been done. In 
fact, it was twenty years before the gipsy moths appeared 
in such numbers as to attract attention. After that they 
came in such quantities that, in certain sections, the trees 
were stripped of foliage by their caterpillars, villages 
were overrun, sidewalks were slippery with their crushed 
bodies, the very dinner tables of the people were invaded. 
It was then that the resistance began. 

The moth, it will be remembered, is a cousin of the 
butterfly. Both are lepidoptera, which means that they 
are insects which have scales on their wings. Butterflies 
hold their wings out straight, while the moths fold them 
and lay them down on their backs. The butterfly goes 
out in the daytime and the moth goes out at night. Other- 
wise they are much alike. Both lay eggs which hatch 
out into caterpillars which pass through the chrysalis 
stage and eventually become butterflies or moths. 

There are native families of moths which have always 
lived in America. Everybody has seen nests of some of 
these spun on the tips of tree branches, there to harbor 
many caterpillars. Nearly everybody has had an oppor- 
tunity to observe damage done to trees by these cater- 
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pillars. They eat the leaves; the trees become sickly and 
sometimes die. 

But these native American moths rarely do great 
damage. This is because they have enemies in America 
that feed upon them and keep the supply of them within 
bounds. There is a balance of nature in so far as they 
are concerned. | 

But when these gipsy moths were brought in from 
Europe their enemies did not come along. As a result 
they developed more rapidly than they should have de- 
veloped. Nature was thrown out of balance. The forests 
were threatened with destruction. 

To know how to fight these gipsy moths the scientists 
had to know all their family secrets. They do not, for 
instance, spin their webs in the tree tops. Instead they 
lay their eggs in clusters of some 400 in cavities, under 
loose bark or stones, and cover them with a sort of hair. 
These eggs do not hatch until the following spring. Then 
they become caterpillars and crawl up the trees and eat the 
tender young leaves. After they have grown large and 
fat, they go into the chrysalis stage, hang themselves by 
a silken thread from a limb, and finally hatch into moths. 

There are two or three odd things about this life cycle. 
In the first place the white mother moth, while she has well 
appearing wings, cannot fly. Her body is too heavy. The 
little brown father, however, can travel freely on the wing. 

The fact that the mother could not fly raised the ques- 
tion of how the gipsy moth spread so rapidly over New 
England. The creature had been studied for thirty years 
in this country before the manner in which it spread 
was found out. 
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Strange as this may seem, it is a fact that the gipsy 
moth caterpillars can fly. They have no wings, yet they 
fly for miles at a time. Here is the way it comes about. 
While they are still small and light they grow an abun- 
dance of fluffy hair. At the root of each of these hairs is 
a tiny gas bag. Its business is to help them to float in 
the air. They are thus armed with hundreds of circus 
balloons and they are so 
light that these balloons 
almost carry them away. 
Then they crawl out on 
the tip of a branch, spin 
themselves a bit of rope, 
and hang there until a 
wind comes along that is 
strong enough to break 
the rope. Such a wind 
may carry them distances 
up toa mile. So are the 
gipsy moths broadcast. 

In this war on the gipsy 
moth there are certain 
steps that man himself 
may take to destroy them. He may put creosote on 
the egg clusters. He may put sticky bands about 
the trunks of the trees which will keep the caterpillars 
from getting up to eat the leaves, and they will starve 
to death. He may spray the trees with liquid poison, 
and the caterpillars will eat it and die. All of these 
are, however, very tedious and are regarded as mere 
aids in keeping numbers down. It would never be pos- 
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sible to reach all the moths in this way and actually get 
rid of them. 

The real campaign must be based upon mustering in 
armies of other insects to fight the moths. It has been 
these other insects and not man that have been meeting 
the moths in the open and battling to the death. 

The scientists tell us that about half of the insects in 
the world live upon plants. The gipsy moth belongs to 
this half. The other half live upon other animals or upon 
one another. They live largely upon the insects that live 
upon plants. 

Of these insects that live on other live creatures there 
are two kinds. There are the predatory insects, which 
eat other creatures usually much smaller than themselves, 
just as the ladybird eats the scale insects, or just as the 
cat preys on the mice. Then there are the parasites, 
which are tiny creatures which live on larger ones, as the 
flea lives on the dog or as the tape worm lives inside man. 

Certain birds are predatory as far as the gipsy moth is 
concerned. They attack it and eat it up. There are 
certain beetles, also, that are predatory. They devour 
great numbers of caterpillars. But it is the parasites that 
are the greatest enemies of the moths. The government 
and the State of Massachusetts have given more thought 
in this war to enlisting parasite armies than upon any- 
thing else. 

But there is one predatory insect, not a parasite, which 
devours huge numbers of gipsy moth caterpillars. It is 
a glorious, shiny, green beetle named Calosoma which 
was brought from Europe for service against the gipsy 
moth. The American warlike beetles had failed their 
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country in this emergency because they were satisfied 
with plodding along on the ground. What was needed 
was a tree-climbing beetle, and this immigrant from Europe 
was as agile among the branches as a Brazilian monkey. 
No caterpillar could go further out on a swinging branch 
than he. No height was so dizzy that he would not there 
clamp his victim and proceed to devour it. 

Quite different from the dainty little ladybirds was this 
strapping, warlike cousin, more than an inch in length, a 
very tiger in its ferocity. It begins life as an egg laid on 
the ground in early summer. It hatches and comes out 
a grub, dominated by one instinct, hunger. Even the 
erub is a tree-climber and caterpillar-eater. It seizes the 
first fuzzy leaf eater it finds, cuts into it with its pincers, 
and begins breakfasting. At lunch time it may happen 
on a gipsy moth pupa, all sewed up in its cocoon, taking 
its nap before waking up a moth. It rips open this bag 
and eats the pupa alive. 

‘These larvee go on and on for two weeks with but one 
thought, that of stowing away food. Then they crawl into 
the ground and themselves become pupa, fat fellows an 
inch long and half an inch thick. In ten days they are 
beetles. Oddly they have no appetites. Lazy fellows, 
they bask in the sun for a few days and then dig themselves 
in again in the ground and go to sleep. And a long sleep 
it is, for no alarm clock of Nature will wake them up 
until ten months have passed by. 

Then there emerges Calosoma in all his glory. There 
seems to weigh heavily on his mind one fact—it has been 
ten months since he has eaten. The caterpillar season 
is at its height and he begins the slaughter. In one single 
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day he will eat ten times his weight in caterpillars, and 
the next day he will go out and repeat the performance. 
This second summer of his existence he will lend his ap- 
petite to the destruction of caterpillars for two months. 
Then, despite the fact it is but August, he will again re- 
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tire for a ten-month sleep, 
at the end of which time 
he will awake for another 
season of feasting. 

In his lifetime of two years 
he is likely to devour some 
650 caterpillars. His is a 
considerable contribution to 
the re-establishment of the 
balance of nature in New 
England. But it took the 
gipsy moth 20 years to de- 
velop into great numbers 
and spread over New Eng- 
land, and the tree-climbing 
beetle must be given time. 

Meantime the tiny para- 
sites are at work. So com- 
plicated is this scheme of 
insect life that there are not 


merely parasites of the gipsy moth, but there are parasites 


of each stage of its development. 


There is, for instance, 


a distinct set of parasites that devote themselves entirely 


to its eggs. 


There is a tiny wasp called Anastatus which goes about 
looking for the egg clusters of the gipsy moth. Having 
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found one of these, it pierces each egg, tiny things not 
bigger than the dot over an ‘‘i’” on this page, and lays its 
own much smaller egg inside its shell. There the baby 
Anastatus hatches out and begins eating. Eventually 
it consumes all the contents of that egg shell, contents 
that the mother moth intended should hatch out into 
caterpillars. The invader grows until it fills the shell. 
Then it goes to sleep and waits until the following spring, 
when it emerges as a wasp to lay other eggs in bigger 
eggs. So does it help keep down the number of cater- 
pillars. 

There is yet another similar insect which, after many 
unsuccessful attempts, was brought over from Japan and 
established in New England. This Japanese midget, also 
a wasp, waits until the young caterpillar is developing in 
the egg, and then lays its own. It prefers a young cat- 
erpillar to an egg asfood. This Japanese infant wakes up 
in the midst of food in the snug little house it has stolen 


and begins eating. If lucky it emerges to wasphood. 
This method of pirating the moth egg as a nursery, 


however, does not always work out so happily. Here 
was a tragedy which the scientists with their micro- 
scopes one day observed. 

Anastatus had laid its egg in the moth egg. The little 
one had hatched and eaten all the food supply that it 
found so handily provided. Then it had gone to sleep 
to dream of the coming spring when it should take to wing 
and fly about the great, wide, beautiful world. 

And while it slept there appeared a jealous rival, this 
tiny wasp from Japan. It also raised its young in borrowed 
eggs. It usually expected to find little caterpillars in 
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them, but it was as well satisfied if they were occupied with 
the children of Anastatus. Anastatus was likewise satis- 
factory food. So the Japanese laid its eggs just the same. 

But to complicate the situation, two other Japanese 
wasps came along and likewise laid eggs in this same shell. 
The three of them hatched. First they fell to and de- 
voured young Anastatus. Then there were three of them 
in the shell, three grubs of the same family. It seemed 
to be a part of their code, possibly because they were 
Japanese and therefore fatalists, that only one should 
emerge. So they began eating each other until only the 
strongest survived. Finally that individual stood forth 
like a gladiator with his foot on the neck of his fallen foe. 

Another deadly Japanese wasp was brought to the 
United States to take part in the war on the gipsy moth. 
Its part of the campaign is to attack the caterpillars after 
they are feeding on the leaves of the tree. It lays its eggs 
in the living body of the caterpillers. There they hatch 
out and begin to eat and to grow. When they are two or 
three weeks old, they begin to wriggle out of the body of 
the caterpillar. Sometimes as many as a hundred eggs 
are laid in the body of one caterpiller. As they crawl out 
a little at a time they look like so many great warts grow- 
ing out of the caterpillar’s sides. Finally they come en- 
tirely out. They spin themselves little cocoons in which 
to slumber while they are turning to wasps. The wounded 
caterpillar dies in their midst, and with the cocoons 
clustered about it, gives the impression of a mother and 
its little ones rather than a victim in the midst of its 
sleeping slayers. 

Yet another enemy of the gipsy moth, a two-winged 
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fly, not a member of the four-winged wasp family as were 
those others, makes its attacks in quite a different way. 
It lays very great numbers of eggs on the leaves that the 
caterpillars are eating. These eggs are so small that they 
are not noticed by it and are swallowed whole. Inside 
the caterpillar they hatch, but do not become active 
until it has become a pupa and hung itself out to be trans- 
formed into a moth. During this period the little larve 
within it begin to grow and entirely consume it. When 
they have done eating, they drop to the ground, there to 
hide until the following spring. 

This war of insect on insect seems somewhat appalling 
in its frightfulness—seems unthinkably cruel. It would 
indeed be so if insects were capable of suffering pain as 
are human beings. The scientists say, however, that 
they are so constituted that they suffer no pain. Since 
the majority of them are born to be devoured, Nature 
has so made them that they can play their réles without 
pain. The caterpillar, with its body full of eating grubs, 
goes on quite comfortably, and it would be a mistake to 
think of it as suffering as would a human being under the 
same circumstances. So is it shown that these insect 
wars are without the horrors to those engaged in them that 
are present in the case of wars between human beings. 

Scores of these insects that are enemies of the gipsy 
moth have been introduced and established to a degree 
in New England. They are gaining ground and are ex- 
pected in the end to re-establish the balance in such a way 
that the gipsy moth (and the browntail moth which has had 
a similar history in the same field) will cease to be harmful. 

The United States has learned its lesson from several 
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sad experiences in the introduction of foreign insects, and 
now watches its borders very carefully to prevent the 
bringing in of any insect that might cause trouble. 

Not many people ever stop to think of the value to the 
community of different odd bits of scientific information 
—of such facts as that of the existence of the tree-climb- 
ing beetle in Europe, or the Japanese wasp at the other 
side of the world as enemies of this invading moth. For- 
tunately there are men here and there who devote them- 
selves to such studies, and who, when an emergency pre- 
sents itself, have at least a basis of an understanding of 
what may be done. It has come to pass, possibly be- 
cause we are a big nation and much exposed, that the 
United States Government maintains the largest and 
most highly developed organization in all the world for 
the study of insects. This is the Bureau of Entomology 
of the Department of Agriculture. Its business is to pro- 
tect crops from hurtful insects. Some of the States also, 
as, in this case, Massachusetts, have lesser bureaus to 
study their particular problems. 


QUESTIONS 


1. You know the old saying ‘‘ Mighty oaks spring from tiny acorns.” 
What dreadful calamity befell our forest life as the result of a 
seemingly little accident? 

In telling the story keep in mind the following points: 
(a) The purpose of the experiment which the Medford scientist 
made. 
(b) His realization of the harm done. 
(c) The havoe wrought by the gipsy moths. 
(d) The money spent by our government in waging war on this pest. 

2. The monarch butterfly and the gipsy moth both belong to the order 

Lepidoptera. What are their chief differences and their points of 
resemblance? 
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3. So far in our readings we have had some splendid illustrations show- 
ing how the balance of nature in the plant and animal world has 
been kept and broken. List all the examples you remember. 

4. (a) Scientists are like doctors. They must know all the symptoms 
of the case before they can bring about a cure. What family 
secrets did they find out about the gipsy moth? 

(b) What procedure did they follow in battling with this enemy 
of tree life? 

5. The war of insect on insect is Mother Nature’s chief way of main- 
taining an equilibrium in her vast domain. How did man 
call in consultation all of the enemies of the gipsy moth? 
Take into consideration the contributions made by: 

(a) The predatory insect, the Calosoma—a tree-climbing beetle. 

(b) The parasites, 7. e., the various wasps, such as Anastatus and 
the Japanese midget wasps that make their nursery in the 
moth egg, the Japanese midget wasps that attack the cater- 
pillar when it feeds on the leaves, and the two-winged fly 
that attends to the pupa stage of the insect. 

6. What important work does the Bureau of Entomology of the Depart- 
ment of Agriculture carry on for the citizens of the United States? 
If you are interested in insect life and its problems, some day you, 
too, may serve the United States in this field. Our big nation, so 
much exposed to insect pests, needs highly trained minds to cope 
with emergencies. 


CuHapTer VIII 
THE COCKROACH 


S a first-rate picture of aged wisdom, 
an old cockroach in the 
pantry with one long 
whisker reaching out to a 
morsel of cheese, giving it 
the test of an expert, pass- 
ing on its fitness as food for 
his family, is hard to beat. 
He sits there still and motion- 
less as does the knowing 
family doctor when the ther- 
mometer is under your tongue and his finger on your pulse. 

And he is as scientific. This instrument of his is as 
efficient as the doctor’s thermometer. Place ever so little 
poison on that cheese, quantities that man with all his 
learning could not detect outside a laboratory, and the 
wise cockroach will immediately know that it is there. 

The cockroach is to the insects what the crow is to the 
birds, what the fox is to the bigger animals. He is the 
creature of surprising wisdom, particularly in his rela- 
tions to man. 

Possibly this wisdom is because of his age. The cock- 
roach is almost the oldest living member of the animal 
kingdom. By that I mean that in the form in which he 
exists today he has so existed in the world longer than any 
other living creature. 


Through the millions of years on the earth conditions 
86 
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have changed and with them animals and plants have 
changed. The horse was once a dog-like creature that 
ran wild about the plains, but as man learned how to 
make use of it, took better care of it, gave it better food, 
it developed into a much more splendid animal. 

The great chrysanthemum as big across as a dinner 
plate was once an ordinary daisy of the field, but it was 
put into gardens, cared for, given favorable conditions 
under which to live, and so became the splendid flower 
of today. The dodo bird used to live along such icy 
shores as those of Labrador. It was a big, helpless, wing- 
less creature that could not escape the modern hunts- 
man, and so, when man became plentiful on those shores, 
all the dodos were killed. There is no longer a living dodo 
in all the world. Mastodons, those hugh creatures bigger 
than elephants, no longer exist. The buffalo came very 
near to being exterminated, while the cow, useful to man, 
has increased in numbers. 

So have certain creatures come and gone. So have 
certain creatures grown stronger and others weaker. 
Conditions on the earth have changed, and with them 
the animals and plants have changed. Take, for in- 
stance, that age in which the world was warm and damp 
and was overrun with rank vegetation. It was one great 
jungle inhabited by huge reptiles. Naturally the crea- 
tures which lived in that sort of world would be different 
from the creatures that live in a world such as we have 
today. 

What was once a great swamp might very slowly dry 
up and be transformed into a grassy plain. The crea- 
tures that lived in the swamp would have to so change 
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that they could live on the plain or they would all die. 
Changing conditions have led to these changes in animals 
and plants throughout the development of the world. 

It was the great deposits of the leaves and stalks of 
plants in the age of rank vegetation that created the coal 
deposits that we are now using. In this coal was left the 
imprints of the bodies of animals and insects that lived 
in those times. This photograph gallery of millions of 
years ago shows that there were then no flies, bees, wasps, 
butterflies. There was no man. There were almost 
none of the creatures that now exist. 

But the cockroach was there. In those far distant 
times it looked very much as it does today. It was, in 
fact, very abundant. It liked the warm, damp weather 
and the plentiful food supply. It was the heyday of the 
cockroach. 

But of all the creatures that lived in that age the cock- 
roach is almost the only one that has come down to modern 
times looking anything like it did then. Others have had 
to change to meet new conditions that have developed, 
but the cockroach, if you please, found itself well able to 
get along under any circumstances. It could not have 
done this, of course, if it had not been a pretty fit sort of 
person. It was as though the maker of an automobile 
had put out a design that was so good that he did not 
have to change it as the years passed. The design of this 
cockroach, developed millions of years ago, was so good 
that it has not been necessary to make any changes. 

Compared with the cockroach, man is a new thing in 
the world, an experiment that is just now being tried. 
He has not yet shown his fitness to survive. Perhaps he 
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will fail. But the cockroach! Well, there is the record of 
the ages. 

The cockroach is a creature of the dark, of narrow 
spaces, and of warm places. It still clings to some ele- 
ments of that nature which made it so successful in that 
age of warmth so long ago. There are wild cockroaches, 
but those kinds we know best live chiefly in the houses of 
man because they are warm and because there is food. 
They are completely domesticated. Of all man-built 
establishments in colder climes cockroaches like bake 
shops best. Next to these come kitchens and pantries 
which combine warmth and food supply. 

Primarily, however, the cockroach is a creature of the 
tropics. It thrives in great abundance in warm countries, 
grows much larger, is much more of a pest there than in 
temperate regions. 

Life aboard ship appeals particularly to it. The dark- 
ness beneath decks, the innumerable opportunities to 
hide, the warmth, are to its liking. Few creatures are 
better fitted to play the réle of the stowaway and ride 
all about the world on ships than is the cockroach. It 
has taken advantage of this fitiess since the time ships 
began crossing the seas. Many varieties of cockroaches 
were not known outside the tropics until ships began 
threading the oceans. | 

In England the cockroach is popularly known as the 
black beetle despite the fact that it is brown and is not 
a beetle at all. It did not exist in England, however, 
until some three hundred years ago. It is believed that 
it came from India in those days when ships first began 
going to that part of the world for spices. There is a 
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record of a certain Spanish ship captured by Sir Francis 
Drake, famed buccaneer of his day, a ship laden with 
spices from the East. It is set down that this ship con- 
tained innumerable strange insects hitherto unknown to 
the English, but descriptions of which indicate that they 
were undoubtedly cockroaches. Even the name cock- 
roach is traced back to the Spanish, who called these in- 
sects “cucarache,” which, strictly speaking, is a wood- 
louse. The records show them appearing first in the port 
towns and spreading thence inland. So ships have 
carried them all over the world. 

There are roaches in practically every house. The 
careful housekeeper is likely to flatter herself that these 
marauders do not exist in her spotless kitchen, but if 
she should steal in silently in the dead of night and switch 
on a light she would probably see many of them scamper 
to cover. 

In very many households they exist in great numbers. 
Waste food is their chief encouragement. They will eat 
anything that man eats and man is given to an unusual 
range of food. Cockroaches would have little sympathy 
with the ladybird which must have one special morsel 
of food or nothing. They have been known to eat the 
tops of shoes, the blacking that goes on them, the paper 
off the wall, woolen clothing, their own dead. In the 
tropics they infest the beds of their sleeping hosts. On 
infested ships sailors are sometimes forced to sleep with 
mittens and socks on because of the tendency of cock- 
roaches to eat their fingernails and toenails, delicacies 
for which they show a special fondness. They like ink, 
while their fondness for stale beer is beyond measure. 
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When the light flashes on, they scurry to their hiding 
places behind moulding boards, into cracks, beneath 
boxes. They are built for hiding in narrow places, being 
flat and thin. They run with great speed on their six 
sturdy legs. An odd thing about these legs is the fact 
that if one of them is broken off (not too short) another 
will grow in its place. 

There are two or three very strange things about the 
form and habits of the cockroach. There is the matter 
of the eggs, for instance. The cockroach is a wise and 
economical sort of creature and does not approve of the 
wastefulness of younger generations of insects in laying 
hundreds of eggs to raise one child. The cockroach lays 
few eggs, but takes good care of them. Certain of them, 
for instance, lay just sixteen eggs. These are carefully 
arranged in a little satchel, puckered at the top where 
the heads of the young ones are intended to emerge. 
This satchel is carried about by the mother until the eggs 
are nearly ready to hatch. Cockroaches have been seen 
moving from one house to another, each mother carry- 
ing her basket of eggs. 

When they are ready to hatch, the mother tucks the 
bag away in a safe and narrow crack. She may even go 
so far as to scratch open the fastenings at the top of the 
bag. The babies come out. They are tiny creatures not 
bigger than pinheads. The mother thereupon gives them 
an example in economy by eating up the satchel in which 
the eggs were carried. ; 

Members of this straight wing order of insects do not 
go through a larval and pupal stage as do the scale wings. 
When they come out of the egg they are of the general 
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form of their parents and have nothing to do but to grow 
to become marauding cockroaches. Among cockroaches, 
however, there is more home life than among most in- 
sects. They are a sociable lot. They stick together and 
are given to imitations of such games of man as riding 
piggy back. 


THE COCKROACH. 


Each cockroach has two antenne, long, slender, deli- 
cate whiskers, or feelers. The antenne of the cockroach 
(not that it is the only insect that has them) are the 
most remarkable instruments carried by any living 
creature. Certain insects have certain senses very highly 
developed. There is no question, for example, but some 
of them can see much better in the dark than can man. 
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A butterfly has a very delicate sense of smell and can 
locate its mate by that sense at greater distances than by 
sight. 

These antenne are instruments of very delicate sensi- 
tiveness. They begin in the head with a first-class ball- 
and-socket joint, which turns each way, and they are often 
long enough to reach the full length of the body and meet 
beyond the tail. There may be 100 joints in them. 

The microscope shows that there are little dots on these 
antennz toward the end. These are sensitive spots con- 
nected with the brain of the insect. Some of these dots 
are sensitive to odors. Thus does the antenne become 
the nose of the insect. Place a piece of food near a cock- 
roach and one of these antenne immediately swings around 
to it, sniffs it, reports back. 

The cockroach feels through its antenne. There are 
sensitive spots for this purpose also. And it hears through 
them. They are its ears. Through them it feels very 
delicate vibrations, and sound is a matter of vibration. 

There are those who maintain that the plan of placing 
the nose and the ears at the end of a slim, flexible member 
like the antenna is a much better one than that of placing 
them on the head as in man. If man’s nose and ears 
were thus attached to a whip-like member longer than his 
body he might more easily smell a rose while walking in 
the garden or get his ears to the ground to detect the ap- 
proach of his enemy. 

It is largely because of their antenne that cockroaches 
are so clever at outwitting man—partly this and partly 
through having lived so long with him that they know 
all his tricks. Those cockroaches that learned to out- 
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wit man have survived, while those that did not learn to 
do so have been killed off, have ceased to exist. So has 
the law of the survival of the fittest worked in the pantry 
as elsewhere. 

In nothing does the cockroach show its wisdom better 
than in its refusal to allow itself to be poisoned by man. 
The pantry may be full of them, other food may be kept 
away from them until they are ravenous with hunger. 
Then a palatable, damp mixture of dough, just to their 
liking may be prepared and only the tiniest bit of poison 
stirred into it. But the cockroach will not touch the 
mixture. In France the children say, “My little finger 
tells me.’’ In the case of the cockroach it is probably 
its little antenne which tell it of the poison. 

Almost the only successful way to get rid of cockroaches 
is to put insect powder in their runways and hiding places. 
They do not eat this powder, but breathe it into their 
bodies. 

This brings out another very interesting fact with re- 
lation to the construction of insects—the fact that they 
have no lungs. In the case of the cockroach, for instance, 
it has a series of openings along the lower edge of its body. 
It takes in air through these openings. In our bodies 
we breathe the air into our lungs and the heart pumps 
the blood into them. The blood and the air are brought 
together and the blood is purified by the air. Instead of 
bringing the blood to the lungs to be purified, the insect 
sends the air all through its body and it purifies the blood 
where it finds it. There are no lungs, but a system of 
air tubes. 

The blood of these insects, it here appears, is a quite 
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different thing from the blood of other than the jointed 
creatures of the animal kingdom. It is different primarily 
because of the fact that it is not red. Insect blood and 
that of their jointed relatives, such as crabs and spiders, 
is pale and almost colorless. It is none the less blood. 
It performs the same functions as does the blood of other 
animals, yet in appearance it is not the sort of liquid one 
is accustomed to style blood. 

But this way of breathing makes it hard for the insects 
when poison powder is sprinkled about their haunts. 
It gets into their ventilator systems and goes all through 
them. It kills them. Scientists have learned to get rid 
of insects through an understanding of these queer facts 
with relation to them. One might not at first appreciate 
the benefit that might come to man from a careful study 
of the manner in which insects breathe. In this com- 
plicated world, however, it usually turns out that an op- 
portunity will somewhere be found to use any odd bit 
of information that scientists may develop. So it hap- 
pened that the most effective insect powders were de- 
veloped upon an understanding of the strange way in 
which imsects breathe. 

There is general agreement that the cockroach is a 
first-class nuisance. It eats up great quantities of good 
food. It pretty well messes up the place. It spoils much 
food that it does not destroy by giving it a peculiar odor 
and flavor. The cockroach has glands on its sides that 
secrete an ill-smelling fluid. If it gets into the sideboard 
and runs about over the dishes it leaves some of that 
odor on them. The fact that a cockroach has crawled 
over a soup dish may give the soup afterward served in 
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it a very bad taste. It is likely to give the same taste to 
any food that it touches. So does it become disagreeable 
and so do housekeepers resort to insect powder. 

But occasionally it performs an act of helpfulness for 
man. It is, under certain conditions, a great slayer of 
bedbugs. These creatures are also hiders in narrow 
places. They live in cracks, under the wall paper, among 
the bed springs. The cockroach knows their haunts and 
is so constructed that it can get into them. It will not 
go hunting for them, however, if there is plenty of food 
in the pantry. If that food supply is shut off, it will 
fare afield for live game. It might easily happen that 
the family whose house was inhabited by both of these 
creatures would go away for a vacation, thus failing 
to maintain the pantry stock of cockroach food, and 
upon returning, would find that their supply of bedbugs 
had disappeared. The hungry cockroaches would have 
eaten them. 

Despite this incidental service the cockroach must be 
definitely set down as an enemy of man, one against 
which it will be necessary for him to maintain constant 
opposition. 

The cockroach is a member of one of the most inter- 
esting groups of insects in the world, six of them, all by 
way of being familiar acquaintances of most of us. Of 
these cousins the grasshopper, the cricket, and the katydid 
sit on one side, and the cockroach, the walking sticks, 
and the devil-horse on the other. The first three are 
jumpers and the latter three are runners. An odd thing 
is that these three jumpers are also musicians and that 
the runners are not. This does not necessarily prove 
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that there is any connection between jumping and music. 
There are but four insect musicians in all the world, 
however, and three of them are these jumpers. 

The wings of all these insects fold down their backs 
on the principle upon which a fan closes, in straight lines. 
For this reason they are classified by the scientists as 
“straight wings,’ and are given the Greek name, Or- 
thoptera, which means “straight wings.” 


QUESTIONS 


1. “The cockroach is to the insects what the crow is to the birds, what 
the fox is to bigger animals.’ Give illustrations proving this. 

2. A close study of plants and animals reveals many interesting changes 
or adaptations to environment made by them during the course 
of the ages. What new things have you learned about the horse, 
the chrysanthemum, the dodo bird, the mastodon, illustrating these 
laws? ; 

3. How do we know that the cockroach is one of the oldest members of 
the animal kingdom? What proof have scientists to offer when 
they maintain that the cockroach changed its appearances very 
little during a million years? 

4. (a) The cockroach is primarily a creature of the tropics. How do 

you account for its spreading to a more temperate climate? 
What historical reference has been made to this pest? 

(b) What places do cockroaches select as their homes? 

(c) The ladybird, you may remember, was most particular about 
her diet. Compare the menu of the cockroach with that of the 
ladybird. 

(d) Many insects we have considered thus far have made sure that 
they would have young ones by laying hundreds of eggs. The 
cockroach practices many civie virtues. In what respects do 
we see thrift observed and sociability upheld? 

5. (a) How do antenne serve the cockroach as gateways of knowledge? 

(b) How does the cockroach help the housekeeper? 

(ce) Why is the cockroach so unpopular with the housekeeper? 

(d) How does the wise housekeeper exterminate this nuisance? 

6. Using your own specimens as models, make drawings of the runners 
and jumpers in the insect world so far considered. 


CHAPTER IX 
THE CICADA 


| AKING it all in all, the cicada is 
probably the most remarkable indi- 
vidual in all the insect world. 

It is, for instance, the noisiest of 
these little jointed, six-legged crea- 
tures that wear their skeletons on the 
outside and constitute such an im- 
portant branch of the animal kingdom. 

Despite the fact that it holds the 
insect record for clamor, it may be stone deaf and never 
hears even an echo of all the racket that it makes. 

It is unusual in almost any respect from which you see 
fit to examine it. Almost nobody in America, for in- 
stance, knows it by its proper name. It is called ‘‘the 
locust’’ when it is not a locust at all. The short-horned 
grasshopper is the locust, has been known as such all 
around the world since Biblical times, and the cicada is 
not even a relative of the grasshopper family. But the 
early settlers in the United States got to calling it ‘‘the 
locust”? and now it is generally known by that name. 
There is no way to stop people calling a cicada a locust 
and they will probably go on doing so. But when one 
writes a book he is bound to use the right name. 

The cicada is also called the dog-day harvest fly, the 
lyreman, the seventeen-year locust. The seventeen-year 
kind appears about the middle of May, sometimes in 
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a big, blocky, sturdy insect with none other in the world 
that at all resembles it. Itisa thing apart. The harvest 
fly comes in the late summer. 

The cicada has a most alluring lifé history; it is the 
Methuselah of its kind. But more of this later. Let us 
begin with its noise and its deafness. 

It is most remarkable how this insect specializes on 
noise making, while all others, with the single exception 
of the grasshopper family, are born to lives of silence. 
It is specially built for noise making. It is a living sound- 
ing board. If aman could fit himself out with a noise- 
maker as effective in proportion to his size as that of the 
cicada, he could single-handed drown the noise of boiler 
factories and machine shops. 

The cicada accomplishes these results by means of 
drums. It has two such under its abdomen, made of 
dry, crisp, ribbed membranes. These drums are cupped 
out and look something like shells from the sea-shore. 
To the inside of them are attached strong muscles. With 
these muscles it vibrates the stiff membrane in and out. 
It is the same principle that causes a sheet of somewhat 
cupped tin or the bottom of the dishpan to rattle noisily 
if it is pushed back and forth. But the cicada holds the 
record for getting the greatest amount of noise out of 
the smallest drum. 

This insect has two or three distinct calls. They may 
not be as plain as the call of that member of the grass- 
hopper family which lives in the trees and contradicts 
herself by insisting that ‘Katy did. Katy didn’t.” In 
one of its calls the cicada is quoted as saying ‘‘Pha-r- 
R-R-r-ach,”’ with emphasis at the middle and quite 
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drawn out. Scientists have tried to express another of 
its calls in letters. It spells out in this way: “‘tsh-e-e- 
E-E-E-E-e-ou,” likewise emphasized in the middle and 
likewise long drawn out. 

The male insect makes the noise while sitting on a 
limb with his sweetheart. He keeps it up from sunrise 
to sunset, but, fortunately, is silent by night. At his 
best he appears at the same time as millions of his fellows 
and the noise of the lot of them becomes a veritable din. 

A French scientist became curious to know why the 
cicada sang and if he liked his own music. He had ob- 
served that the cicada was shy, had very excellent pop 
eyes, and would stop singing and fly away when he saw 
a man creature coming. He noted, however, that one 
could approach him from behind, out of the range of 
his eyes, and he would not fly. From this position the 
scientist clapped his hands, cried out, knocked stones 
together. The cicada paid no attention. The scientist 
lived near a smail French town at which were kept certain 
cannon for firing salutes. He borrowed these cannon, 
loaded them, slipped up behind a singing cicada, and fired 
them. That insect never missed a note of hissong. The 
scientist decided that making noise was the cicada’s 
instinct, but that it had no sense of hearing. American 
entomologists take issue with this conclusion, however, 
arguing that the sense of hearing of the insect might be 
attuned to respond to sounds in one key, but not to 
sounds in another. The cicada might hear its own song 
and yet not hear the cannon. 

The cicada belongs to the Homoptera, which word, 
taken apart, means “‘same wing.” It would have been 
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more descriptive of one of the basic traits of the group 
if it had been given a Greek name which means “sap 
sucker.”’ It belongs to that group of insects which lives 
by drinking the sap of trees and shrubs. 

_ Tiny scale insects that can hardly be seen with the 
naked eye make up the greater part of this group. They 
are near relatives to this giant cicada which is one of the 
largest of insects. All have augers which they sink into 
the bark and through which they drink sap. It was the 
cottony-cushion scale of this family that once threatened 
all the orange groves of California until the ladybird 
beetle was introduced and ate it up. Though the scale 
insect may be no bigger than the point of a pin, the cicada 
is an inch and a half long when at rest and may measure 
three inches from tip to tip of its wings when in flight. 

The dainty little ladybird beetle makes it her business 
to eat up scale insects, but she would have a hard time if 
she tackled this burly cicada. : 

All of these sap suckers are enemies of man. If they 
were not restrained they would drink so much of the sap 
from plants that many of the latter would die and their 
kind would cease to exist. The plants useful to man are 
especially liable to attack. The entomologists say that 
if it were not for the enemies of the sap suckers, the other 
creatures that prey upon them, they would spoil the world 
in half a year. Man could not live on the earth if these 
creatures were not kept down. 

Again, it is queer that these cicadas, giants of their 
kind, are among the least injurious of the sap suckers. 
The tiny scale insect is much more deadly. The cicada, 
however, does its share of damage. 
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The oddest of the cicadas is the periodical cicada 
which has come to be improperly known as the seventeen- 
year locust, and which:challenges them all in the strange- 
ness of its life cycle. 

On a July day its egg hatches on the limb of a tree. 
The tiny creature that emerges is queer and fish-like in 
appearance, but remains so only until it has dried out 
a bit, when it sheds its skin and takes on a new form. 
This skin attaches one end of itself to the limb of the tree, 
while the newly emerged little creature, no bigger than 
a gnat, hangs by the other end and gives itself the treat 
of a sun bath. It tries out its legs, exercises a most 
desperate looking pair of claws attached to those in 
front, waits for its body covering to harden. This done, 
it turns loose and takes its plunge into the unknown. 
Fortunately it has acquired a crust, for it may be quite 
a distance to the ground and there may be a jolt in land- 
ing. 

And this bit of a swing in the sun is the only peep that 
this little creature is to have at the great outside world 
for seventeen long years. When it strikes the ground it 
begins looking for a crack into which it may crawl, finds 
it, plunges in. In doing so it banishes itself to darkness 
for nearly two decades. Not only this, but it plunges 
into solitude. For the next seventeen years it will re- 
main in a solitary dungeon, will not even see another 
creature of its kind, will scarcely move in its narrow cell. 
Then will come its day of freedom and glory before it 
breeds another generation to do the same, and dies. 

This life of the cicada underground is something of a 
mystery. There is little opportunity to observe it. Dif- 
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ferent families of cicadas stay under different lengths of 
time. The European scientists incline to the belief that 
the cicada over there stays down four years. There are 
some that emerge each season, but there are also some 
that are going down each season. In the United States 
the surprising fact that most of them stay under for 
seventeen years is unquestionably established. There 
are cicadas every year, however, but whether these are 
kinds that stay in the ground only a year or whether they 
are but chance, irregular members of the big broods is 
not definitely known. The dog-day harvest fly which 
comes out late in the summer undoubtedly makes the 
round trip of its existence in a single year. The detailed 
account contained in this book has to do with the period- 
ical cicada. 

There are great areas covering whole states where the 
cicadas appear once in overwhelming numbers, disappear, 
and are not seen again for seventeen years. Then the 
multitude reappears, has its noisy fling, and again is 
gone. In seventeen years more it reappears, repeats its 
former performance, and is again gone. Each seventeen 
years it reappears. 

While one brood is making these regular but infre- 
quent visits, another nearby is doing the same thing, 
but coming to the surface in different years. Thus does 
it happen that the different tribes never see each other. 

There are broods in America of which records have 
now been kept for nearly 300 years. There was one near 
Plymouth of which an observer wrote in 1633 that: 

“There was a numerous company of flies, which were 
like for bigness unto wasps or bumblebees, they came out 
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of little holes in the ground, and did eat up the green 
things, and made such a constant yelling noise as made 
all the woods ring of them, and ready to deaf the hearers.” 

This brood has appeared every seventeen years since 
that time. The entomologists have studied this and other 
broods. There are in all about thirty broods in the coun- 
try. Each is numbered and has its records of appear- 
ances. Each goes on its uninterrupted cycle and there is 
no mixing of broods, for no two come to maturity at the 
same time. The southern broods stay down but thirteen 
years, the development being faster where it is warmer. 
Sometimes it happens that the seventeen-year and the 
thirteen-year cicada overlap and come out at the same 
time, but even then they refuse to associate with one an- 
other. 

The greatest of all the broods is Brood X. There is a 
clear record of this brood since 1715, but in 1902 and in 
1919 the periodical reappearances of these insects were 
very carefully observed. They appear at the same mo- 
ment over a territory that covers half the area east of 
the Mississippi. There is one great group of which 
Delaware is a center, another grouped about Indiana, 
and another straggling from Virginia to Georgia across 
Tennessee. The recurring appearances of these clamorous 
insects has come to be an event of which much is made i in 
many parts of the United States. 

When the baby cicada dropped from its limb and 
crawled into the ground it knew what it was about. 
It thought that this ground beneath a tree contained 
roots. It burrowed about, and if possible, found one of 
these, sank its beak into it, ZN there established its 
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home. If it found no root it might, in an emergency, 
live on some such thing as decaying vegetation. In 
hunting a root it demonstrated its kinship to the scale 
insect. It lived on the sap of this root. It was content 
to stay right there and drink sap. As a matter of fact, 
it did stay right there for those seventeen years. 

There were likely to be other cicada grubs nearby, 
likewise attached to food-producing roots. But they never 
visited about with each other. Each one kept to itself. 
Winters followed summers, world events transpired, auto- 
mobiles came into use, airplanes were developed, wars 
were fought, between the appearances of these cicadas. 
Below ground there was not much evidence of this pass- 
ing of time. There were no clocks, no calendars hanging 
on the wall, no sunrises and sunsets, little changing of 
seasons. 

Yet inside the cicada there was some mechanism which 
counted the passing of time. Finally a day arrived which 
was some three months less than seventeen years. The 
cicadas down by Oyster Bay knew the day had come. 
So did those in Georgia, in Maryland, in Michigan, 
along the Wabash. Each one of them in all that area 
inhabited by Brood X removed its beak from the root 
that had so long nourished it on very near the self-same 
day, gave up its inaction, and entered another phase of 
its career. It began a climb to the light of day which it 
had seen so briefly seventeen years before. 

This lusty grub may have been attached to a root a 
foot beneath the ground. It starts up. In doing so it 
excavates a tunnel nearly an inch across and a foot long. 
After it has come out the tunnel is there and anybody 
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who wants to may examine it. Many scientific men have 
examined such tunnels. The insect has made a journey 
of a foot and left this track. It began at the bottom and 
ended at the top. Where, they have wondered, did it 
put the dirt that it took out of the tunnel? There was 
none of it piled at the mouth of the tunnel. Where did 
it go? 

This was a puzzle until, finally, somebody put some of 
the grubs in glass tubes, filled them with dirt, and watched 
them fighting their way upward. 

They are sturdy insects with most remarkable front 
legs which they can use as pick, rake, and tamping sledge. 
The pick digs down some loose dirt from the roof of the 
tunnel. The rake gathers it up, mixes it with moisture 
from inside the insect which it evidently replenishes from 
the sap-bearing root. This damp earth is gathered up in 
the elbow of the front leg. Then, with surprising force, 
it is driven into the wall of the tunnel. Then it is tamped, 
first with one front leg and then with the other. The grub 
pounds at it like an athlete exercising at a punching bag. 

It is thus that the tunnel is made without leaving rub- 
bish. The earth all around is tamped down until it oc- 
cupies less space. This space becomes the tunnel. 

This tunnel comes very near to the surface of the earth, 
within a quarter or an eighth of an inch. Under certain 
conditions, most notably when the ground is wet, the 
cicadas build towers of mud for themselves four or five 
inches above the surface. These may often be observed 
in swampish places. But in towers or not, having got this 
near to the light of day, they seem to wait for some zero 
hour of nature, for some time signal for breaking through. 
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It is likely to come at sunset, May twenty-first. 
Millions of maturing cicadas that evening hear the call 
inaudible to man with all his cleverness, the summons 
for which they have waited so long. They burst the caps 
off their tunnels and scramble out. Millions of them, like 
soldiers from the trenches going over the top, appear at 
the same moment. The 
earth is alive with them. 
Two score of them may 
emerge in a single square 
foot of ground. 

And once out, they are in 
a great hurry. They begin 
crawling as rapidly as ever 
they can. What they are 
looking for is a tree up which 
toclimb. Available trees be- 
come literally covered with 
them. Failing to find a tree, 
they will accept a shrub, in 
an emergency even a blade 
of grass. But they must 

. THE GRUB CHANGING INTO THE 
climb upward. WINGED INSECT. 

Finding the best place 
available, they dig in their claws, attach themselves quite 
securely, become very still. Then they proceed to that 
act of transformation that is common to all insects. They 
hunch their backs, split their skins down the middle. A 
strange and different form begins to wriggle inside, and 
gradually there emerges the glorious, winged cicada in its 
final form. Bright yellow is its body and wings, with 
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spots of black near the head and brilliant red eyes. Its 
body is destined to turn black soon, its wings amber and 
its eyes to remain red. It is less than beautiful, but very 
distinctive, very individual. 

Then on the morrow at sunrise the song breaks out. 
It becomes a roar, for the trees are already full of the in- 
sects. It increases day by day. Each cicada soon finds 
its mate and the two of them choose a place in the sun 
and idle away all the days of a glorious June, to the un- 
ending clamor of a perhaps unheard but never ceasing 
song of the male. Each pair of cicadas in all the wood 
does just the same thing and the din of it never ceases. 

While the male sings, the female busies herself with 
cutting slits in the branches of the trees and laying her 
eggs within them. The sap that so many cicadas drain 
from the trees is quite weakening to them, but these 
wounds, made by the female in making places to deposit 
her eggs, are much more serious. In young fruit trees 
they sometimes prove fatal. They weaken many branches 
that later break in the wind. 

The periodical appearance of the cicada in such stu- 
pendous numbers has always been a frightening event. 
The Indians and the early settlers thought that they 
brought plague. Farmers, knowing of the harm done 
by the grasshoppers, have regarded the cicada as a similar 
menace. It is true that they do no little harm to forests, 
orchards, and nursery stock, but it is likewise true that 
they do not carry ruin in their wake. 

From May 21 to July 4 is the normal span of the life 
of the periodical cicada in the winged stage. As June 
draws to an end the grim reaper, in the form of old age, 
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cuts down these multitudes of clamberers. Their ranks 
thin. They steadily disappear. A patriarch here and 
there may raise his voice toward the middle of July. 
But soon there comes a day when there is not a living 
cicada of these strange recurring broods above the ground 
in all the world. The tiny grovelers are again below the 
ground searching out roots to which to attach themselves 
for the long gloom, but above the surface there is but the 
occasional dead skin clinging to a shrub where once the 
trumpeter changed from an ugly nymph and came into its 


glory. 
QUESTIONS 


1. (a) The Cicada may be regarded as a specialist in noise making. 
Do you think the poet, Elizabeth Akers, agrees with this view 
when she writes: 

“The shy cicada, whose noon voice rings 
So piercing shrill that it almost stings 
The sense of hearing.” 

(b) Describe how Mother Nature equips the Cicada for noise making. 

2. One of the ancient writers once wrote: 

“Happy the Cicadas’ lives 
Since they all have voiceless wives.”’ 

From this statement do you think the ancients had observed the 

habits of insects? 

3. (a) The Cicada and cottony cushion scale belong to the same order. 
Why would the term “sap sucker” fit this group of insects? 

(b) Compare these two insects as to size and harmfulness. 

4. (a) Why are some Cicadas called seventeen-year locusts? 

(b) What interesting observations—going back as far as the early 
seventeenth century—have been made in the United States 
concerning their periodic appearance? 

5. (a) Describe the underground life of this hermit Cicada. 

(b) How does he make his tunnel? 

(ec) What part of the story interested you most? Read this part 
again and be ready to tell it in your own words. 
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6. Compare the seventeen-year locust with the cottony-cushion scale. 


7. If, on some balmy June night, you should chance upon a tree covered 
with cicadas you might think that it had suddenly blossomed into 
beautiful flowers in the moonlight. What effect would this produce 
upon the farmer? Why? 


CHAPTER X> 
THE PRAYING MANTIS 


ERHAPS you would like to know 
what is the real character of this 
insect which appears to be the most 
pious of all its kind, this creature of 
the leaves that now lifts its arms in 
benediction as does the preacher at 
the end of his sermon, and now bows 
itself upon its knees as though in 
prayer. 

Its very name, mantis, means 
diviner, or fortune-teller. The Eng- 
lish call it a soothsayer and old-fashioned people over 
there believe that its long finger will point the way home 
to a lost child. In France young women go to the cross- 
roads and ask the mantis from which way their lovers 
will come. 

To the Hottentots, in Africa, these insects are gods. 
The Turks regard them as fellow worshippers. The 
negroes in our Southern States call them mule-killers, 
believing that their ‘‘molasses”’ will cause the death of 
work animals, but also that they can detect the presence 
of angels. They are also called devil-horses, rear-horses, 
camel crickets. They are creatures of mystery, rever- 
ence, fear. They are meek, slow-moving, with oddly 
alert faces. But whether they are saints or villains, few 
people actually know. I shall lay the evidence before 


you and let you draw your own conclusions. 
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In attempting to form an opinion of human beings, it 
is not an unusual proceeding to ask who are their 
relatives. Applying this test, it will be found that 
the mantis is of an order of insects of which you already 
know a good deal. It is one of the straight-wings, the 
Orthoptera, and therefore a cousin to 
the grasshopper and the cockroach. The 
straight-wings, as you will remember, 
are divided into the jumpers and the 
runners. The mantis is a runner, but 
comes near being in the snail class, since 
it moves so slowly. Speed in running 
is not a part of its role. 

b; It practices the same sort of decep- 

\\ tion as does the grasshopper and takes 
Z\ on a greenish color that it may hide 
j in the leaves. In South America there 
is a sort of mantis that is given to bril- 
liant colors. This is that it may hide 
from its enemies in the beautiful orchid 
clusters with which the trees abound. 

The mantis has a hinge in the middle 
of its body and the part in front of it 

eae Lae AT has the appearance of a giraffe-like 

neck. Like all insects it has six legs. 
The hind legs are oddly developed in the grasshopper, 
the object being jumping, but in cousin mantis it 
is the front legs that are peculiar. They are very 
long, so big as to be quite out of proportion to the 
rest of its body, and have two well-developed elbows 
with barbs inside to help in gripping whatever they 
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may seize. It is these arms that constitute the business 
end of the mantis. 

When the hinge bends in the middle, the front part of 
the mantis sits up straight. Then an odd thing is dis- 
eovered. This mantis can turn its head about as can a 
human being and look from side to side. It is the only 
insect in the world that can do this. It almost has a face 
with a very alert and wide-awake look upon it. 

The grasshopper, the cricket, the katydid, the walking- 
stick, all relatives of the mantis, eat plants. The cock- 
roach, living in the house with man, has learned to eat 
the master’s food. But along comes this cousin and 
refuses to have aught to do with such tame bills of fare. 
It will eat, if you please, naught but raw meat. 

If you watch this meek, slow-moving creature of relig- 
jous mien on a shrub or, if you are in South America, on 
an orchid, you will be likely to get one of the greatest 
surprises of your life. Solemnly and slowly it may 
advance, like a minister in his pulpit, until it has reached 
a point of vantage. Then it will rear itself, by dint of 
the hinges in its back, and lift its arms on high. There 
it will remain motionless as though in worship. Pres- 
ently a katydid may fly past. Instantly there is a trans- 
formation. With lightning swiftness the mantis will 
strike with one of those poised arms. It will reach out a 
surprising distance. When the arm comes back it will 
have in its elbow—with no danger of getting away, be- 
cause of the barbs—the struggling form of the katydid. 
Kick and strike as that creature may, it cannot break 
the clutch of the mantis’ elbow. Without’ more ado, 
the latter sets about devouring the katydid. 
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Upon occasion it is even more spectacular than this. 
The mantis may sit there on its leaf very still, as though 
in prayer. A grasshopper may approach innocently, 
little knowing the danger. It is yet beyond the reach of 
the mantis. Suddenly there is a transformation, a change 
in character that is surprisingly like that of Dr. Jekyll to 
Mr. Hyde. The pious mantis rises on tiptoe, flings out 
its wings, straightens up its body, stretches out its dan- 
gerous arms. It becomes a creature frightful to see, an 
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ogre, a terror. The grasshopper comes to a halt. It 
stands as though spellbound. It is fascinated, charmed. 
The drive in those hopping legs, which might so easily 
take it out of danger, seems paralyzed. It may even 
approach the mantis or the mantis may slowly advance 
toward it. Soon it is within the range of those vises. A 
flash, and it is in the grip of the executioner. The grass- 
hopper has met a tragic death. 

This slow-moving creature is by way of being the mon- 
arch of the insect world. It is little respecter of persons 
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and will tackle almost any other insect that comes its 
way. Bees, wasps, grasshoppers are its most frequent 
victims. Its appetite is most surprising. One observer 
saw a mantis in one forenoon devour three grasshoppers, 
a grandaddy-long-legs, and then, horrible as was the 
spectacle, fall upon one of its own kind and proceed to 
eat it. 

The mantis is a cannibal. It would as quickly eat 
another mantis as some other creature. They are much 
given to fighting among themselves. In Java and in 
China mantis fights are staged by the natives and they 
place bets on the results as do the Cubans on cock fights. 
The victor gets its pay by being allowed to devour the 
vanquished foe. 

The prime crime of them all in bloodthirstiness, how- 
ever, is that committed by the female mantis on her mate. 
The females are larger and stronger than the males and, 
when the latter seem to have lost their usefulness and be- 
come unpopular about the place, the females eat them up. 

This evidence pretty well does away with the theory 
that the mantis is a religious sort of person with any tend- 
ency to practise the Christian virtues. Yet there seems 
to be an element of sentiment in this harsh creature, a 
liking for the companionship of man and an understand- 
ing of his ways. The mantis may be tamed, may grow 
to be a pet. It adjusts itself, for instance, to being tied 
to the bed post by a silken thread. It learns to take its 
food from the hand of its master and may even be trained 
to stand guard for him against mosquitoes, snapping up 
any prowler that settles down upon his hand for a dinner 
of blood. 
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The belief of the negroes that the mantis is a “mule- 
killer” is based on the fact that it ‘‘makes molasses” or 
“spits tobacco juice,’ and this is supposed to be deadly. 
If the mantis is caught in the hand, for instance, a very 
dirty sort of liquid immediately begins to flow from its 
mouth. This liquid is not only messy in the extreme, but: 
it has a bad odor. It is unpleasant to the captor. The 
mantis knowsthis. Thatisthereasonitusesit. It hopes 
that, by making itself disagreeable, it may gain its release. 

This means of defense is rather pathetic when used by’ 
the mantis against so big a creature as man. Man would 
not be likely to be turned from his purpose by so mild a 
weapon. In the case of the other enemies of the mantis 
this defense may be more effective. Insect enemies are’ 
small and this liquid may gum up their legs and antennze 
and cause them much trouble. Insects also have much 
more delicate senses of smell than have human beings 
and the odor of this liquid may be quite impossible for 
them to endure. Thus it is an effective defense. 

Other insects resort to this secretion of disagreeable 
liquids to drive their enemies away. Grasshoppers are 
notorious for the practice. The caterpillar of the milk- 
weed butterfly thus makes itself distasteful as a food for 
birds. Even the cricket, when captured, gives out a bad 
smelling liquid from its abdomen. The oil beetle goes to 
the extreme of shedding drops of blood from the joints 
of its legs. This blood has an acid in it that is so strong 
that it may even make blisters on the fingers. 

Many insects have these scent glands and use them in 
attempts to repel their enemies. It is the same princi- 
ple as that employed by the skunk, but less highly devel- 
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oped. To be effective it does not need to be so highly 
developed, as the odor of a mantis is probably as offen- 
sive to another insect as the odor of a skunk is to its big- 
ger animal enemies. 

But aside from the rather mild unpleasantness of the 
liquid secreted by the mantis, it is entirely harmless. It 
certainly could have no effect upon that tough individual, 
the mule. Aside from this and a bit of pinching and 
clawing, the mantis has no power to injure whoever 
would capture it with his bare hand. It is a desperate 
fighter in the insect world, but capable of little resistance 
to larger creatures. 

Anybody who has lived in the mantis country, all that 
region south of New Jersey, has seen its egg masses, 
though he may not have known what they were. Stick- 
ing about on twigs or tree trunks through the winter 
they may be found, an inch long, as big as a finger, yel- 
low, and fluted somewhat to’resemble heads of wheat. 
Down the middle of them are two rows of light colored 
eggs, so arranged as to give the appearance of a braid. 
It is an artistic, delicately sculptured creation, sticking 
there on the limb as a monument to a builder that is gone. 

The making of this egg case is one of those remarkable 
examples of masonry in which the insect world abounds. 
It is made by the mother mantis, her mate not being 
there to do any of the work, since he was devoured by 
her some time earlier. She has never seen one of these 
clusters made, for the reason that her mother died half a 
year before she was born. But within her is embodied 
an instinct for its fashioning and, at the proper time, it 
will assert itself and she and all her kind from Philadel- 
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phia to Buenos Aires will set about this very specialized 
task and will make structures very much alike of a proved 
architectural design, and well fitted to the purposes they 
are to serve. 
i When egg laying time comes, nature gives the mantis 
materials with which to work. These are secreted from its 
body and are not unlike those from 
which the cook makes frosting for her 
cake. The mantis likewise has an egg- 
beater. and works it most effectively. 
She develops a goodly quantity of froth. 
/ While this is still in the plastic state, she 
begins shaping her egg case. The part 
, of the froth that is toward the bottom 
is heavier than that at the top. She 
skims the light material off and puts it 
aside for a special purpose. She makes 
the case, looking like a head of wheat, 
out of the heavier material. She fashions 
the design very exactly, yet with seeming 
carelessness, since she never even looks 
; at her work. Then she places her eggs, 

BGG Ore some scores of them, like a braid of 
flaxen hair, down the middle. She covers 

them with the lighter material that she has kept in 
reserve. Her frosting, in contact with the air, gradually 
hardens. Soon it is as tough and rugged as the shell of 
analmond. The eggs have been put away for the winter. 
Nothing much happens until one bright day in the fol- 
lowing June. . Then of a sudden this egg cluster begins 
to come to life. Along the middle, where the lighter 
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material was piled, a tiny creature with shockingly large 
eyes begins to show itself. Almost immediately scores 
of others appear. They work in squads. They are break- 
ing through where the mother purposely made her 
structure weak. 

There are perils, of course, for these tiny creatures. 
There is even a special chalcis fly that can penetrate the 
tough crust of the mantis’ nest and deposit its egg within 
the ege of this sturdy builder. It devours the mantis 


\ 
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erub. So it happens that some of the little ones that 
emerge are not mantes, but chalcis flies. 

And when the baby mantes begin to emerge there are 
sometimes hosts of tiny ants standing in wait. They fall 
upon the new-hatched andhelpless little fellowsand devour 
them in great numbers or carry them. off to their burrows. 
Many more are eaten than escape. Those that do get 
away pass through one or two moults, develop a hardened 
crust, get their elbow pincers to work, begin on lesser 
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insects like gnats and mosquitoes, and are soon lusty 
and aggressive. It is then that they turn the tables on 
the ants and the eaters become the eaten. It would seem 
that it might be that the massacre of their brothers and 
sisters, when they first appeared, had embittered the 
mantis, and that, through the rest of its life, it devoted 
itself to taking vengeance on the insect world. 

Thus the testimony is produced that sets forth the 
life and character of the praying mantis. It would seem 
that the conclusion is bound to be that the creature is a 
hypocrite, is not the mild and benevolent sort of per- 
son that it seems to be. Instead of praying it is, in 
reality, laying in wait for whatever it may destroy. 
It is blood-thirsty, greedy, murderous. It is a wolf in 
sheep’s clothing, an insect ogre. 

' In the face of this evidence, one would be inclined to 
feel indignation and enmity toward the mantis. As 
compared with the friendly grasshopper, for instance, 
there would seem to be no choice. Who would not as- 
sert his friendship for the genial fiddler of the meadows? 

Yet, when the ends served by these two insect cousins 
are considered with relation to their bearing on the wel- 
fare of man, the conclusion is quite the contrary. The 
grasshopper is man’s enemy, since it holds over him the 
constant menace of becoming so numerous that it will 
eat him out of house and home. The mantis, on the 
contrary, is man’s friend. It eats nothing that is useful 
to him. No matter how greatly the mantes multiply, 
they would be no’‘menace to man. In fact, they are most 
helpful to him. They eat his enemies. They keep down 
the number of those insects that would destroy him. 
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They are important in maintaining that balance in nature 
which makes of the world a pleasant place in which to 
live. They fight beside man in the unending contest 
which keeps in check the insect hordes that might other- 
wise overrun the world. They are stern warriors and 
some of their methods may be quite harrowing, but the 
results that come from their having lived are in the 
interest of the general welfare. 


QUESTIONS 


1. Can you suggest a reason for the peculiar beliefs of certain people 
about the praying mantis? Tell any stories you have heard about 
strange beliefs concerning insects, birds, or animals. 

2. Tell the class how the mantis is particularly adapted in each of the 

following ways to the life he leads: 
(a) Protective coloration. 
(b) Development of front legs. 
(c) Hinged body. 
(d) Ability to turn its head. 
(e) Protection by liquid. 

3. Tell the story of the mantes eggs. How dves this story illustrate 
what is known as instinct? Mention another remarkable illus- 
tration of instinct in the insect world. 

4. What is meant by the “balance of nature’? What illustration of 
the balance of nature do you find in the story of the praying 
mantis? 

5. Classify the mantis as a friend or an enemy of man, and give reasons 
for your answer. 

6. Make an outline of the chapter about the praying mantis. 


CHAPTER XI 
THE :ANT 


OU may have an ant hill in your 
back yard, or a colony of carpenter 
ants in your woodpile. It is likely 
that they have been there for 
years and you have spent many 
an hour watching them at differ- 
ent tasks. But yesterday you saw 
a single file of them, like so many 
soldiers, marching away, empty 

handed, on some special mission, and another file, with 

plunder on its shoulders, coming back to camp. 

You know these insects well, almost as well as the 
family cat asleep there on the door mat. You know, for 
instance, that they are plodders on six stout legs that 
never dream. of taking to the air on wings. They no 
more have wings than has the cat. You cannot be de- 
ceived about that. _ 

Yet one day in June you come into the garden and it is 
aswarm with flying ants. You think they must be 
strange visitors until'you discover that they are coming 
out of the old familiar nest that you have watched so 
long. Your old friends, the wingless ants, are still going 
methodically about their business, but here is a great 
flurry of these ants with wings. What, you may well 
ask, is the explanation of this strange thing that has 
happened? 


And the answer is that a peculiar rite, the master 
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celebration of the ant world, is: this: day taking place. 
It is a rite that can be witnessed but once in a year and 
you have happened to miss it in your garden heretofore. 

These creatures that you see decked out in gauzy 
wings are not the industrious ants that you know so well. 
Your old friends will remain, will harvest their crops, 
milk their cows, will wage their warfares just as of old. 
These are the young queens of your sturdy workers and 
their mates their consorts. They have just come of age 
and are breaking away from the home of their parents 
and striking out for themselves. It is their wedding day. 
There is an instinct implanted in each of these young 
queens to go out into the great world and found a new 
colony for herself, there to reign, multiply, and become 
the mother of uncounted other queens that will found 
other colonies. She is obeying that instinct. 

Nature put wings on the thistledown so it could bear 
away a seed which might find a fertile bit of soil for grow- 
ing other thistles. It caused the cockle-bur to stick to 
the tail of the cow that she might switch it off in a far 
corner of the pasture, there to take root. She gave 
wings to these queen ants and their mates, lent them 
for but a single day, that they might fly away to establish 
new ant homes. Thus do these species seek to strengthen 
their position in the world. 

You have never seen these winged ants before because 
they have been kept housed below ground and have been 
carefully reared, fed, groomed for just this occasion. 
The workers have taken care of them. You will notice 
now that the wingless members of the colony have come 
out as though to bid them godspeed. You may note 
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that, where a queen: or consort hesitates, the workers 
nip them on the heels} urge them on their way. They 
may be queens, but: they have had free board here long 
enough. These workers have their rights. Soon all the 
bridal parties have flown away. 

These queens would seem to have chosen weaklings 
as husbands. At any rate, the consorts are much smaller 
than the queens. It is often true in the insect world that 
the male is of little importance to the community and is 
soon discarded. You will remember that the female 
mantis ate her husband. In the ant colony the con- 
sorts that appear on this one day in the year are the only 
males. The workers, even the warriors of the brood, are 
females. They never become mothers, however, as the 
queens lay all the eggs. 

A single colony of ants puts many of these bridal 
couples into the air this June day. All the other colonies 
of the neighborhood do the same. These flights merge 
into each other. Sometimes it happens that the air is 
full of flying ants, that there are actual clouds of them. 
Sometimes they fall into streams or lakes and cover the 
surface of the water for miles. 

When the journey of these brida! couples is over, both 
drop to the ground. The weakling consort fares badly 
out here in a rough world. He has been accustomed to 
being fed and is unable to hustle food for himself. He 
falls victim to other creatures that like food of a spicy 
ant flavor. In a few days it comes to pass that every 
queen is a widow, for there is not a consort anywhere to 
be found. 

Few queens survive, for that matter. Maybe cne of 
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all the flight that left your back yard succeeded in setting 
up a successful establishment. If ten per cent. of those 
that start out founded colonies, the world would soon be 
overrun with ants. There are enough difficulties in the 
world, enough enemies of the ant lying in wait, to keep 
the number of colonies down to about what they should 
be, to maintain that balance of nature that we find every- 
‘where. 

The chance queen, who made a success of her venture 
on wings, establishes herself in a tiny burrow in the ground 
or in a log, according to her nature. The first thing she 
does is to tear off her wings, which she never expects to 
use again now that she has made her marriage flight. 
Now she lays a few eggs. These she looks after with in- 
finite care. They hatch into larve and later spin cocoons 
about themselves. The queen feeds them with supplies 
that she brings up from within herself. The larvee can 
be seen to put their mouths to hers and the food may be 
observed to pass down their throats. The mother often 
licks them much as a cow licks her calf. They require 
much nursing. 

Finally the cocoons open and young ants are born. 
These ants are workers. They set about tidying up the 
place, taking care of their little sisters, and finally fare | 
forth for food. As soon as there are enough workers to 
do the chores, the queen establishes her court and reigns 
in state with many retainers to wait upon her. Her 
business from then on is solely the laying of eggs, an oc- 
cupation to which she devotes herself during a long life, 
for the individual ant may live to be ten or fifteen years 
old, a very unusual age for an insect. The success of her 
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colony depends on the number of her children. If it 
waxes large and strong, she is a queen who can participate 
in many of the marvelous exploits to which her kind re- 
sort and because of which they have come to be regarded 
as the most gifted of insects. 

The carpenter ants of the northern states, big black 
fellows, and the agricultural ants of the south, equally 
big but red in color, are two outstanding - 
types. The carpenter ants dig chambers 
for themselves in such places as the tim- 
bers of a barn, while the agricultural ants 
work underground. They dig out many 
rooms on many levels. Their homes are 
like the catacombs of Rome where the 
Christian martyrs used to bury their dead. 
In them they have apartments of state for 
the queens where they lay their eggs. 
There are many attendants who bear these 
eggs away carefully to the hatcheries. 
There are nurseries where the young 
iy ones are given watchful attention by the 

SECTION or car- Workers. There are supply rooms for the 
ag agokee ey food and ordinary barracks for the com- 

mon people. Every individual has her 
tasks. Each performs these tasks with skill and com- 
petence, yet with no supervision whatever. All in all it 
is an orderly and well-organized household. 

Whoever wants to study ants may arrange captive 
colonies for the purpose. A thin layer of dirt between two 
panes of glass may become the home of a colony and there 
they may be observed in the course of their normal lives. 


THE ANT ae] 


The industry of the ant has long been set forth as an 
example for man to follow. It furnishes an equally good 
example of personal and community cleanliness. The 
foreleg of the ant is supplied with bristles which make 
of it a very excellent brush. One may often see a busy 
worker in the field climb upon a pebble and go entirely 
over its body with this brush, removing from it the marks 
of toil. More interesting, how- 
ever, are toilettes ants make 
after dinner when they are a Ss 
ready forbed. Atsucha time i ) 
each ant carefully washes it- 
self, or it may happen that 
they “swap work,” and take , 
turns cleaning each other. The 
tongue is the wash rag. Ants 
lick themselves to keep clean 
in very much the same way 
that cats and dogs do the same 
thing. They seem to take 
particular delight in washing 
each other. The individual , 
being washed will stretch out ANT MAKING ITS TOILET. 
its members and give every 
evidence of pleasure while a fellow ant does the scrub- 
bing. 

This cleanliness applies likewise to the home. Never 
a particle of anything unclean is to be found about the 
ant community. Drop anything messy in an ant hill 
and the sanitary squad is immediately called out to cart 
it away. Ant homes underground have little ventilation 
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and are without the cleansing influence of the sun. They 
might easily become litters of filth, musty and unsani- 
tary. They would if infinite care were not exercised. 
But these housekeepers are immaculate. Every sug- 
gestion of soil is given prompt attention. These crea- 
tures seem to know by instinct those lessons of sanita- 
tion which many human communities have not yet 
learned. Or, perhaps, those that did not keep clean have 
long since ceased to exist through the attacks of para- 
sites and fungi. 

But there is more exciting work than housecleaning 
in the ant colonies. There are, for instance, slave raids. 
There are in America two great races of ants that are 
given to this sort of exploit. There are the Shining Slave 
Makers and the Sanguine Slave Makers. They are red 
ants. They raid the burrows of black ants. 

Some morning one may observe a great commotion 
in the colony of the Sanguine Slave Makers. The open 
ground about the gates is full of excited individuals. 
The red Slave Makers are marshalling their forces. Yet, 
running about among them, are the black slaves, captured 
as babies in former raids. They are as excited as the 
warriors, are ministering to them, are apparently hurry- 
ing them into action. 

It is an odd thing that this army is without a leader. 
It is marshalled and goes into action without command, 
a thing that is regarded as impossible among men. No 
individual stands out above the others. Yet its plans 
seem well made and generally understood. When the 
hosts are assembled, it sets out definitely toward a cer- 
tain point, a hundred yards away, quite a distance from 
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the ant standpoint. This is no mere sortie upon an un- 
protected outpost as are some raids. The attack is upon 
the stronghold of the blacks. 

The blacks seem to know of the impending attack. 
Sentinels have been posted. Barricades are being thrown 
up. Gates are being barred. Black fighters are hurry- 
ing up from below. Man meets man with only nature’s 
weapons and the battle is on. . 

These fighters may lock jaws like bulldogs in a grip 
that cannot be broken. A second black may seize the 
leg of a red so engaged and sever it from his body. Half 
a dozen individuals may become entangled in one grip- 
ping mass. Knights of one faction or the other may 
meet on the edge of the battle and duel to the death. 
The manner of it is like the fights of King Arthur’s day 
when individual prowess won or lack of it resulted in 
death. 

In the end one side overcomes the other. The reds 
are more likely to win. When they do, they plunge into 
the burrows of the blacks and carry away the plunder in 
which they are particularly interested. This plunder is 
the young of the colony, the larve and the pupz that are 
on their way toward anthood. Each warrior swings a 
baby black over its shoulder and starts for home. The 
pup in their cocoons look much like grains of wheat, 
and many observers have thought these ants harvesters 
of grain, while they were, in reality, kidnappers. 

These infant black ants are given the greatest care in 
the colonies of their captors. When they are grown they 
become workers, but have all the privileges of citizenship. 
They live in the colony under identically the same con- 
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ditions as the native workers. They are loyal and show 
no tendency to mutiny. Perhaps it is as in human ex- 
perience that loyalty is an almost ever-present attribute 
of the blacks. 

The Sanguine Slave Makers do not seem to have de- 
generated because of slave keeping. Perhaps they have 
not been slave keepers long enough. They still work 
vigorously beside their captives at their masonry or 
harvesting. The Shining Slave Makers, probably hav- 
ing had slaves longer, have become so used to the ease 
that comes with too much service that they have de- 
generated. They still fight well, but are without even the 
ability to feed themselves while in the presence of food. 
Put a dozen of them in a bottle with a lump of sugar and 
they will starve. Introduce a single black slave and it 
will feed and sustain them all. Thus are the ill effects 
of slavery demonstrated in the insect world. 

You may stand beside an oak tree some summer day 
and note that a column of ants is marching up its trunk. 
If you should wonder what is the object of their mission 
and should watch them until you had found out, you 
would have discovered another story no less alluring than 
that of their slave making. 

These ants are going out to milk their cows. These 
cows are the plant-lice or aphids, creatures: much smaller 
than ants, which drill holes in the bark of the tree and 
stick close to these wells, drinking sap all their lives. 
They are big cousins of the scale insect and little cousins 
of the cicada. They are in a way dependent upon the 
ants. Ants keep their enemies, the ladybug bettles, 
away. Often they take aphid eggs and their young into 
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their burrows and care for them all winter. You may 
sometimes turn over a stone and find beneath it ants 
with these aphid young. They will grab the aphids and 
scurry away with them. 

The aphid interests the ant in helping it by keeping on 
hand a supply of honey. The ant is very fond of honey, 
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AN ANT MILKING AN APHID. 


as every housewife knows. The ant milks the aphid for 
honey just as man milks his cows. Watch one of these 
ants climbing the oak tree. Out on a limb by the base 
of a leaf where the bark is tender for drilling, the aphids 
will be found, drinking sap. The ant approaches the 
aphid and finds that, out of its abundance of food, it has 
secreted some honey to pay the ant for the care it has 
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shown. The ant takes this drop and waits, and soon 
another drop appears. This is swallowed. The aphid 
now hesitates, thinking, possibly, that it has paid its 
bill. The ant becomes persuasive. It knows that most 
animals like to be stroked, so, with its antenne, it begins 
to rub the back of the aphid. This gets results and other 
honey drops follow. 

The ant visits many aphids and, as it does so, its ab- 
domen becomes more and more distended. If you watch 
the ants that are coming down the oak tree, you will see 
that they are quite different creatures than those that 
went up. The difference is in the size of their stomachs. 
They have become, in fact, strutting honey bags. 

Then, if you investigate carefully, you will make an 
additional interesting discovery. At the foot of the oak 
tree, underneath the leaves, there are established cer- 
tain ant restaurants. There many workers are waiting 
for their dinner. Labor in the colony is divided. These 
aphid milkers are specialists. While they have been 
milking, other workers have been doing the housework, 
taking care of the babies, excavating for the new exten- 
sion of the colony. These workers are not required to 
hustle food for themselves. They are fed in the restau- 
rant. Many of them are fed by these honey milkmaids 
who no more eat all the honey they get than does the 
farmer’s daughter drink all the result of her visit to the 
barnyard. These animated honey jugs go about, place 
their mouths to those of other workers, press the bulb 
of their stomach, and lo! The hungry ant is fed. 

Probably the most remarkable group of all these honey 
gathering ants is one to be found in the Rocky Mountains. 
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It resorts to the very novel expedient of converting cer- 
tain of its own members into honey jugs and hanging 
them up for the winter. These Rocky Mountain ants 
dig caves for themselves in the sandstone. One room 
in one of these caves might be six inches long, four inches 
wide and one inch high. This might be a honey storage 
room. Excavating it, the investigator would find that 
its roof was entirely covered by strange amber globules 
about the size of grapes. Careful examination would 
show that these globules had legs and heads, were, in fact, 
ants with greatly distended abdomens. These abdo- 
mens are well filled, as is found upon examination, with a 
very delicious honey. These living honey jars hang upon 
the ceiling of these caves through the winter, and the 
members of the colony, as rations grow short, visit them, 
get their sparing rations of honey, and so live through 
that season during which it is impossible for them to go 
outside and get food. 

In Mexico these living honey jars are gathered, are 
considered a great delicacy for human consumption, and 
are served on such occasions as at wedding breakfasts. 

Though ants are very largely lovers of honey and 
likely to live chiefly upon it as a food, there are certain 
varieties which resort to agriculture. There is in the - 
southern part of the United States, for example, an 
agricultural ant of a very high degree of civilization. 
Its members go out in the summer and gather various 
grain and grass seeds and store them in their granaries 
below ground. There is one grain which is found to be 
actually cultivated about their nests. This is known as 
ant-rice, and the members of the colony very carefully 
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remove all other vegetation from about their nests, thus 
giving it the best possible opportunity to grow and yield 
good returns. 

All these grains are stored below ground, and it is 
again evidence of the ant’s fondness for sweets that it 
allows them to become dampened and to sprout before 
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it eats them. Under the influence of this dampness the 
starch in the grain turns to sugar. When these sprouts 
appear, however, they are nipped, which has the effect 
of maintaining this dampened and swollen condition in 
the rice. Thus does it become a palatable ant food. 

A very common sight in some communities is that of 
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- processions of ants marching past, evidently homeward 
bound, with fragments of leaves held in their nippers. 
Sometimes these fragments are so large as to cause the 
tiny harvester to become quite top heavy. 

Observing such a procession one might logically con- 
clude that these ants are carrying these leaves into their 
burrows to use as food. This conclusion, however, is 
not correct. These leaves are not eaten at all. These 
ants are gardeners of a quite different type from those 
that harvest grain. These leaves will be put down into 
beds underground, will be moistened, and will then be 
converted into muck plots in which these ants can grow 
a product of their own of which they are very fond. This 
product is mushrooms, for which they maintain supplies 
of seed and which they grow as skilfully as any human 
specialist. 

The different varieties of ants are very numerous, and 
different groups resort to different practices, many of 
which are intensely interesting. Those here related are 
but typical. They are a very social group of insects and 
always live together in colonies which are likely to be 
very highly organized. Many of the acts of these groups 
are such as to cause the observer to marvel at the ap- 
parent intelligence shown and to raise a very delicate 
question as to whether these acts are purely instinctive 
or due to actual thought taken by these insects. Any 
ambitious amateur naturalist who wants to contribute 
to the sum total of human knowledge may find for him- 
self an interesting field of experiment in attempting to 
demonstrate whether or not the ant is able to take in- 
dependent thought. 
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Ants, generally, are a nuisance to man and should be 
put in the class of his enemies. They injure his meadows 
and lawns, weaken the timbers in his buildings, and spoil 
the food in his pantry. There is an incidental service 
which they render to him, a service which’ he does not at 
all appreciate, that may pay well for all this annoyance. 
They stir up the soil for him. They bring fresh earth to 
the surface from far underground. They make holes into 
which water may flow to soften up the soil. They work 
and stir up the ground, which makes it grow better crops. 
The earthworm is man’s chief cultivation aid, but the 
ant is a not unimportant assistant. 

But accepting the theory that the ant is a nuisance, as 
it undoubtedly is under many conditions, it can often be 
destroyed by pouring boiling water from the kitchen 
kettle into its burrow. More ambitious colonies can be 
killed by pouring carbon bisulphide into their holes and 
then closing them by tramping in dirt. The carbon 
bisulphide becomes a gas, goes all through the chambers, 
and suffocates the insects. 


QUESTIONS 


1. (a) Have you ever observed ants at work in your neighborhood? 
Why do they merit the praise bestowed upon them in the 
Biblical saying, “Go to the ant, thou sluggard; consider her 
ways and be wise.’”’ 

(b) Make a list of the civic virtues displayed by ants. What story 
might you tell little Johnny who forgets to wash his face and 
brush his hair? 

2. (a) The European nations have important colonies in various patsr 
of the world. Many men, feeling an inward urge to go to less 
populated lands and start anew, migrate to strange places. 
Insects, too, respond to this inward urge, to this wanderlust 
spirit. 
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(b) How are some ants equipped for this purpose? 

(ec) Describe fully the preparation in the colony for this eventful trip. 

(d) Why does the “queen”’ occupy such an important place in the 
ant world? 

(e) How is the colony governed? Would you call the form of govern- 
ment imperialistic or socialistic? 

3. Compare the carpenter ants of the northern states with the agri- 
cultural ants of the southern states. Consider their color, 
home, food-getting processes, care of young, division of labor. 

4. (a) Describe the “slave raids’ in the ant world. Why does the 
author liken the combats to those of King Arthur’s day? 

(b) Which office in the ant world would be most desirable in the 
is event of araid? Why? 

~=t@)” When human slavery was tolerated, many cruelties were inflicted 
upon the poor slaves. How do ants treat their slaves? 

(d) Do you approve of slavery in the ant world? Mention one harm- 
ful result. Is this true of life in general? 

5. (a) Why have the aphids been called the ants little green cattle? 

(b) Tell of ants’ persuasive methods of getting more honey. 

(ec) Prove that this connecting bond between the ants and the aphids 
is of mutual benefit. 

(d) Why is this relationship hurtful to man’s welfare? 

6. The ants are classified among the enemies of man. Do you consider 

this a wise classification? 


CHAPTER XII 
THE HONEY BEE 


HE old queen was in a towering rage, 
was storming about the hive, was 
quite upsetting the whole establish- 
ment. 

The younger bees had never seen 
her like this before. They had 
known her only as she went quietly 
about the business of laying her 
thousands of eggs that had bred 

the many workers that had made the colony strong. 

It had been so peaceful there in her royal quarters through- 

out the season. The work of the harvest had proceeded 

without interruption. Stores of honey had been laid up, 
and the colony had grown to be one of the lustiest in the 
whole neighborhood. 

And, young bees that they were, they knew the mean- 
ing of this royal rage. They knew it by an instinct that 
was planted within them. This queen that they had 
served so well, they were quite sure, had murder in her 
heart. No other passion burns with that peculiar fervor 
as does this desire to kill. And none is more bitter than 
a passion aroused by jealousy, and they knew that it was 
jealousy that stirred the old queen. 

These young bees had heard the piping. An hour ago 
it had sounded throughout the hive. They had never 
heard it before, but they knew what it meant. A young 


queen was preparing to emerge from the cell where they 
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had been so carefully providing her with that royal diet 
which caused her to grow to be a queen. It is only such 
queens at such times that do this piping. Bees are other- 
wise voiceless, but these emerging queens whistle through 
the slits in their sides or vibrate their wings, thus sound- 
ing the note peculiar to them. 

The old queen had heard the piping or maybe it was 
the “‘queen odor” that warned her. She knew that a rival 
was about to appear in the colony. To be sure, this rival 
was her own daughter, but she was none the less consumed 
of jealousy. She would kill this interloper. 

Worker bees, however, are not without authority in 
the hive. They had developed this new queen on their 
own responsibility. There are times into which new 
queens may be born when the old queen would be al- 
lowed to have her way, when she would be permitted to 
commit this foul deed which she contemplated. If the 
hive were not well-filled with bees, there would be no use 
to which a new queen might be put, and it would be as 
well that she should be killed. This hive, however, was 
overflowing with young bees. Perhaps it needed another 
queen. 

In that belief the worker bees hurried to the apartment 
of the piping young queen. They threw their bodies in 
great numbers upon her door, made it impossible for the 
old queen to carry out her purpose. 

It is the law of the tribe that two queens cannot live 
at the same time in the same hive. The old queen, there- 
fore, calling her followers about her, organized a pilgrim- 
age. They would go on a journey, establish a new home. 

So it comes about that bees ‘‘swarm.” Some thousands 


140 OUR INSECT FRIENDS AND FOES 


of them come crowding out of the hive, cluster about its 
doorway. Then the old queen emerges, takes to her wings, 
and all these thousands group about her and the flight is 
on. The worker bees have brought this about by develop- 
ing and protecting the new queen. They have done it 
deliberately because it was getting too crowded in the 
hive. 

This swarm usually goes but a little distance and settles 
on some bush or the limb of a tree, pauses, as it were, to 
work out its plans. The beekeeper is likely to take ad- 
vantage of this halt, to pre- 
sent a satisfactory hive, and 
to induce the swarm to be- 
come a part of the group that 
is supplying him with honey. 
If he does not do this, the 
swarm takes a second flight, 

AK usually to some such natural 
HIVE OF THE HONEY BEF. home as a hollow tree, and 
. thereafter become wild bees. 

If the home is to be a hollow tree, these bees, after 
taking charge, give a demonstration of their ability as 
masons by filling in the doorway until it is the proper 
size. The hollow is probably reached through a knot- 
hole. This knothole may be too big, may expose the home 
+00 much to the weather. What they want is a narrow 
slit of a door through which but a few bees at a time can 
crawl. 

So workmen are sent afield. You may have noticed 
that about buds on trees there is to be found a sort of 
sticky glue. The bees knew this also. They gather this 
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glue and use it as material for filling in their knothole 
doorway. Soon they have it just to their liking. 

There is a well-established division of work in the 
colony. While this first squad was gathering the glue, 
the moppers-up have been putting matters to rights in- 
side. A third squad has been given a much quieter as- 
signment. Bees gorged to bursting with honey are se- 
lected that they may serve another and very peculiar 
mission. They are to become the wax factories of the 
hive. Comb must be provided before honey can be stored 
and comb is made of wax. 

These gorged bees hang themselves up as a curtain, one 
clinging to the feet of the other, stomachs exposed. Na- 
ture, in her resourcefulness, causes the digestive organs 
of these bees to extract the wax from the food that they 
have been eating, and to secrete that wax through glands 
on the outside of the abdomen. This is done a good deal 
as the mantis secretes the material for making its nest 
when it is needed and as the caterpillar secretes the silk 
for spinning its cocoon. 

The wax forms on the lower side of the abdomen of 
these bees and is scraped off by the wax workers who are 
to make the honey comb. It is hard and brittle wax, a 
good deal like chewing gum that has been stuck beneath 
a chair. The wax workers chew it as one might such a 
piece of gum. This softens it and gets it into a condition 
where it can be handily worked. 

The wax-working bees start to building cells up in the 
top of their new home. Everybody has seen honey in the 
comb, but not everybody has taken the pains to notice 
the form of these cells. They are six-sided. Why, do 
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you suppose, are they six-sided, instead of five-sided or 
seven-sided, or round? The answer is because six-sided | 
cells are a better proposition from an engineering stand- 
point. Most of our lead pencils are six-sided for the same 
reason. Wood cuts up into six-sided pieces with no loss 
whatever. Take six six-sided lead pencils and you will 
find that you can so fit them together that they will 
merge into one bigger piece with a hollow through it. 
A seventh six-sided pencil will just fit into that hollow. 
They would have been cut out of the bigger piece with no 
loss of wood. There are no empty spaces between them. 
For round or five- or seven-sided pencils there would have 
been loss and they would not have fitted together. 

So would it have been with the honey cells. The only 
other alternative would have been four-sided cells, and 
these, any engineer will tell you, would have lacked the 
strength of the six-sided ones. 

One set of cells backs up against another. Their bases, 
however, do not so fit that one might open into the other. 
If they did, the whole would be much weaker. No en- 
gineer can design a plan for building wax cells that would 
be stronger or more economical of wax. 

The hive is now ready for the honey gatherers. It is 
probably true that no creature on earth has a better 
worked out system of storing food for its young and for 
the winter than has the bee. The bees, obviously, are 
social insects. They live together in groups of consider- 
able numbers. These groups are organized. There are 
queens, drones, workers. There are masons, harvesters, 
nurses. 

This organization of colonies is very unusual. Most 
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insects live their lives as individuals. The ants, as we 
have seen, are social insects. Their colonies are organized. 
They store food, are fond of honey. It begins to appear 
that the ants and the bees are a good deal alike. Come 
to think of it, their forms are very similar. Both are 
wasp-waisted. That draws in another insect, the wasp. 
Certain wasps and certain bees are so much alike that 
you can hardly tell them apart. Most wasps also live in 
colonies. 

Yes, these three insects are cousins. They form one 
of the most remarkable groups of all the insect world. 
They are the membrane-wings, the Hymenoptera. They 
are the man-like insects. Their manner of community 
life is so parallel with that lived by man as to be at times 
most startling. They are very admirable creatures. 
Cleanliness is a cardinal virtue with them. Industry 
seems to be the mainspring of their existence. Their 
efficiency appalls the student of their methods. They 
seem to have government—socialistic government where 
every individual works unceasingly for the welfare of all. 
Since literature began the ant and the bee have been 
set up as models for man to follow. 

Thus far in organizing this new home the glue-gatherers, 
the moppers-up, the wax-producers and the wax-workers 
have been industriously at work. The colony has gone 
as far as making those six-sided cells that form the struc- 
ture for the bee home. 

These cells are intended to serve two purposes—that 
of vessels to hold the food supply of the colony and as 
nursery compartments for the young. The care of the 
young is a matter of administration within the home, 
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but before it can go forward it is necessary that the har- 
vesters be sent forth to gather food. 

Those bees whose business it is to feed the colony get 
their honey from an entirely different source from that 
which supplies their cousins, the ants. Where that other 
insect, the aphid, bribed the ant with drops of honey to 
take care of it, the flowers step forward and offer similar 
benefits to the bee if it will visit them and perform one 
small service without which they could not exist. The 
flowers, as we have seen in our study of the bumblebee, 
must be fertilized—the pollen from one flower must be 
carried into the heart of another or that other cannot 
ripen into seed. The flower places a drop of honey in its 
depths as a bait to the bee which, having visited other 
flowers, is sure to have particles of pollen sticking to its 
wooly head. It is estimated that in the world there are 
one hundred thousand kinds of plants that would not 
exist but for the fact that the bee thus goes ahout carry- 
ing pollen from one to another. 

This fee which the flower pays the bee is in nector 
which, with a little evaporation of the water in it, is turned 
into honey. The bee gathers this liquid and puts it into 
a nector sac which it carries about for the purpose. 
When it gets back home it will empty this jug of nector 
into the honeycomb, there to be reworked into finished 
honey by the squad that is assigned to that partic- 
ular task. Thus is the clear honey provided for the 
colony. 

As other harvester bees, a younger group of specialists, 
go about, however, they gather yet another food product 
of great value to the hive. This is none other than stores 
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of the same pollen which they carry about from flower to 
flower. The pollen is gummed up a bit with honey and is 
deposited in pollen baskets on each hind leg of the worker. 
When the boots begin to get unduly heavy, the harvester 
knows that it is time for a flight homeward, rises from the 
flower, and makes a ‘“‘bee-line” for the hive. Students of 
bees have learned to find their hives by watching the 
course that these heavy laden bees take. 

This pollen mixed with honey is stored in cells by itself 
and is a product quite different from the clear honey. 
It is known as bee bread and is a staple food in the rear- 
ing of the young. 

As the workers in the newly established home thus 
settle themselves to their various tasks, the queen bee 
proceeds to perform her outstanding mission, that of 
laying eggs from which young bees are to be hatched, 
thus to strengthen and develop the colony. Certain 
portions in the hive, sometimes half of it, are set aside 
for nursery purposes. The scheme of architecture is the 
same here as in the storage rooms and consists of these 
regularly arranged six-sided cells. In one cell after an- 
other the queen deposits an egg. She seems to consider 
that her responsibility ceases when she has performed this 
task, and leaves the egg entirely to the care of another 
group whose specialty is to look after the nursery. 

As in the case of the ants, so with the bee is a great 
deal of care given to the young. Soon this egg hatches 
into a larva and this tiny grub is watched over by its 
nurse and is supplied with bee bread at intervals as fre- 
quent as it will take it. The manner in which the nurse 
administers this bread is a good deal like that of the mother 
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bird who brings the worm to the nest of her young where 
she finds hungry and wide-open mouths into which she 
drops it. The effectiveness of the care is shown by the 
fact that in five and a half days the larva is 1500 times the 
weight of the egg from which it came. 

This care of the young is another respect in which this 
order of insects, the ants, the bees and the wasps, differ 
from most others. The butterfly, you will remember, 
pays no attention whatever to her baby caterpillar. 
The mantis dies long before its young is born. The bee, 
manlike again, cares for its offspring until it arrives at 
maturity. Like most other insects, it passes through the 
larva stage and the pupa stage, during which latter time ~ 
of sleep it is sealed up in its cell by its nurse and left in 
quietude until it has transformed into a bee, at which 
time it eats its way through the end of the cell and emerges. 

The great majority of these young bees are workers. 
They are, in reality, females, but are not fully developed. 
They do not mate and become mothers. The queen is 
the only mother of all the thousands in the hive. 

In addition to the workers, there are other inmates of 
the hive known as drones, because they do no work or 
because of the droning noise they make. These drones 
are males, the only males in the hive. 

The queen can produce drones at will. The eggs that 
make workers of new queens are fertilized, but when the 
queen decides to produce drones, she omits fertilizing the 
eggs. These unfertilized eggs are provided with special 
compartments much bigger than those used by the young 
worker bees, as the drone is the giant of the hive. He 
emerges in due time and thereafter idles about the place, 
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gets in the way, suns himself on the front stoop from twelve 
to three on bright days. 

One of the most remarkable miracles of nature is the 
ability of the workers in the hive to produce a queen bee 
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at will from the very same eggs that ordinarily yield only 
commonplace drudges. These workers who, in the final 
analysis, are the rulers of the hive, begin to find that 
there are too many of their kind abcut. The place is 
getting crowded. And, besides, there is the instinct for 
colony planting which is present among all first rate 
peoples. Possibly it is time to make provision for sending 
out a mission, a swarm. 

If there is to be a swarm, there must be an additional 
queen. Obviously, say the workers, it would be wise to 
develop a queen against the possible necessity of the ap- 
proaching end of the season. So they take this ordinary 
worker egg, place it in a special compartment provided 
only for queens, minister to it, feed it (and here is the nub 
of the whole situation) upon a special food brewed by these 
queen makers. Under this care and feeding the worker 
ezg grows to be a queen. 

Then comes the day of the piping and the flight of the 
old queen and her following. 

Thus is the cycle of the life of the bee pretty well 
covered except for the introduction of one bit of romance 
and another of tragedy. 

The romance has to do with the young queen left be- 
hind after the swarming. Instinctively she realizes that 
hers is the responsibility for mothering this depleted hive, 
that it will weaken and die if she does not provide new 
generations of bees to carry on its work. Yet to be a 
mother she must find a mate, and here in the hives there 
are only her brothers with whom she might wed. : 

But all the mothers ahead of her have known what to 
do in the circumstances and instinct again urges her on. 
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Then comes a sun-bathed summer noon, glorified by a 
cloudless sky and undisturbed by rowdy winds. The 
young queen strolls to the hive doorway, makes her ob- 
servations, decides that her hour has struck. It is on 
such days as this that princes and queens ride forth with 
Cupid, and she will this once stretch her wings and find 
what the fates have arranged for her. She rises into the 
summer air and takes her course up, up, up, as far as eye 
can follow her, up into the crystal blue, away from the 
pother of earthly things, into a solitude little likely to be 
disturbed. 

And then and there occurs another of those marvels 
of the insect world. No sooner has the young queen taken 
flight than the fact is known in all the colonies of bees 
roundabout. Those lazy drones that have thought only 
of bee-bread and sunshine spring suddenly into anima- 
tion. They hurry into the open as so many fighting 
planes might rush from their airdromes on the battle 
front when the purr of an enemy machine is heard aloft. 
Nobody knows just how the alarm is sounded, but the 
theory is that the escaping queen in challenge sprinkles 
perfume as she goes and that the marvelously sensitive 
antennze of these insects pick up the message. Soon 
there are a thousand lovers entered in the lists for the 
favor of this one maid. 

No one knows how the queen makes her choice. Pos- 
sibly her flight is so high as to test the vigor of the stoutest 
of these pursuers and the reward goes to him who as- 
cends to greatest altitude. Possibly her choice is left to 
a chance meeting and he wins who is luckiest in the course 
he has taken. Whatever the method of it, the queen mates 
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up there in the azure vault, lives her hour with her lover 
and returns to the hive, not again to see him and not to 
leave it until she is displaced by a younger queen and 
goes forth to found a new colony. 

After their flights in pursuit of the queens the other 
drones return to the hives, to their idleness. Only this 
one drone in a thousand who found his queen on that day 
of flight is ever to have a mate. Those that remain are 
useless. They get in the way of the workers, litter up 
the place. They are the only bees that are untidy. It 
takes four workers to provide for and clean up after each 
drone. Despite this, the workers take care of them with 
no show of resentment until the time comes when the 
honey-gathering season is over, the time from which the 
hive must begin to live on its reserve stores, must begin 
considering the supply that must be conserved to last 
through the winter. It is then that the workers again 
show themselvse to be masters within the hive. They 
set upon the drones and drive them from the colonies. 
Some of them they kill outright. The others they turn 
into a world with which they are unable to cope. All 
perish. The curtain is rung down on these idlers who no 
Jonger have any possibility of serving a useful purpose. 

The honey bee is a domesticated animal, just as truly 
as is the cow or the chicken. It has lived in man’s back 
yards for thousands of years, has contributed bountifully 
to the supply of his table. It was domesticated in the 
far east long before the coming of Christ. America, 
however, knew it not until Europeans settled over here, 
The Indians marveled at the “white man’s flies” that the 
colonists brought with them. Yet now in this country 
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alone every year 25,000 tons of honey are taken from these 
hives. 

At that, the honey is the lesser service the bee renders 
to man. In carrying pollen from flower to flower, though 
he knows it not, she heaps products in his lap worth a 
thousand times as much. 

Were it not for the fact that bees carry pollen, there 
would be no apples in the barrel against the coming of 
winter. But for this fact, there would be no orchards 
that ripen peaches, pears, and cherries. In fact, there 
would be none of that fruit of the orchards that grows 
upon the leaf-dropping trees that we know so well. 
Neither would there be clover fields in which the patient 
milch cow ruminates so pensively. Neither would there 
be buckwheat for the breakfast hot cakes. Neither 
would there be scores, thousands, of the plants that are 
familiar to and helpful to man in his ordinary walks of 
life. The honey of a single great State is worth, to its 
producers, one million dollars a year: the apples in that 
same State are valued at fifteen times as much. So does 
it become obvious that the buzzing bee serves man more 
effectively in an indirect way than in merely placing honey 
upon his table. 


QUESTIONS 


1. (a) We generally think of queens as having much power. Is this 
true in the bee world? 
(b) What rights do workers enjoy? 
(ce) What privileges do they exercise on the day of the piping when 
the new queen appears? 
(d) What treatment do the “workers” accord the “‘drones’’ at the end 
of the honey-gathering season? 
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2. (a) With whom are your sympathies, the new queen or the old queen 
who is obliged to make a pilgrimage? 

(b) How is the old hive benefited by this moving out? Compare this 
act with human conditions in old-world countries. 

(c) Why does the wise beekeeper try to attract the swarm of bees to 
his apiary? 

3. (a) Illustrate the expression, ‘‘as busy as a bee.”’ 

(b) Describe the work of preparing the new bee hive, the making of 
the comb, the manufacturing of wax, the engineering skill dis- 
played by bees. ; 

4, (a) Queen Apis is a homebody. She leaves the hive but twice in her 
life. Describe her flight into the high heavens. 

(b) The bees, not unlike the Brahmins, have solved the labor prob- 
lem by employing the caste system. Make a list of the duties 
and privileges of the various castes, such as queens, kings 
(drones), workers, soldiers. 

(e) Describe in detail the work of the masons, harvesters, and nurses. 

(d) What is the significance of the statement, ‘“He made a bee line 
for it.” 

5. Compare bees with ants. Which are more efficient, which more inter- 
esting, which more helpful to man? 
6. (a) The bee serves man in two very important fields, illustrate. 

(b) Make a list of all the products which this highly domesticated 
animal gives to man. Estimate in dollars and cents the value 
of the bee to the farmers, truck-growers, dairymen, and orchard- 
growers of your state. 


CHAPTER XIII 
THE HUNTING WASPS 


ing of American spiders is the fur- 
covered tarantula of the southwest, 
as big as a baby’s hand, a creature 
that is wont to come out of its silk- 
lined well and stalk about the 
deserts as the master surveys his 
own domain. 

But there are occasions when the 
arrogant mien of the tarantula changes, when it seems 
thrown into a great nervousness, when it cowers as a 
frightened creature, hunting shelter beneath any chip 
or shrub that it can find. 

The change is brought about by the hum of a pair of 
wings. Watch and you may see their owner come into 
action—a black and yellow, trim, high-strung creature, 
giving evidence of physical energy in her every move- 
ment. She is a western species of the digger wasp, called 
out there the ‘‘tarantula-killer.”’ ; 

She circles above this huge spider which now runs in 
panic, seeking shelter, now rears itself to give fight. 
Huntsmen prize big game, game which fights and in the 
killing of which there is danger. There is more sport in 
killing a lion or an elephant than in killing a rabbit or a 
deer. These wasps seem to have the true sporting in- 
stinct, for they will go far out of their way for a chance 


to fight to the death with a tarantula six times their size. 
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The wasp circles with jerky, disconcerting movements 
of lightning quickness above her victim. The tarantula 
stands on its hind legs and strikes at its pursuer. So 
rapid are the movements of the wasp, however, that the 
great spider seems to become confused. This is the mo- 
ment of opportunity for the wasp. She strikes. She 
drives her sting into the tarantula’s body. In doing so 
she produces a very remarkable result. She paralyzes 
but does not kill her victim. As a matter of fact she in- 
jects a poison. The tarantula will lie motionless for weeks, 
but will not die. It is the wasp’s method of keeping her 
meat fresh. 

Digger wasps are rather peculiar members of their 
family. They are solitary wasps. They play the game 
of life all by themselves. You have doubtless seen one 
species many times darting about your lawn or about 
the roadside. It is very likely to have attracted your 
attention when it started to dig a hole for its nest in some 
dry embankment. It digs much as would a dog, but 
works more rapidly and excitedly, and brings into play 
its hind legs, which fling away the particles of dirt that 
its front legs loosen. 

This digger wasp sinks its hole some six inches deep; 
then from it extends three or four side tunnels for a lesser 
distance, and makes a sort of circular bulb, one inch 
across, at the end of each tunnel. 

It is into this tunnel and into this bulb that the wasp 
will finally succeed in dragging her big game. There she 
will lay an egg in its body. When this egg hatches out, 
the stored food will still be alive and, therefore, fresh 
meat. The grub will begin eating it, and, by the time it 
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has been devoured, will be fat and full sized, ready to 
spin a cocoon and go to sleep for the winter. 

Another big game prize for another specimen of digger 
wasp is the cicada, noisy harvest fly of the East. The 
wasp flits about the trees and finds this trumpeter, four 
times its size, sitting on the limb of a tree sounding its 
call. The wasp pounces on her sturdy victim and the two 
tumble to the ground in a wild flutter while her sting is 
being inserted. With the big cicada paralyzed, the 
problem becomes one of transportation. How is she to 
get it to her burrow? 

Watch and you will see her laboriously climb up a 
nearby tree, dragging her game behind her. When she 
has gained sufficient height, she makes a flight, but finds 
that her wings are not strong enough to carry this great 
weight. She keeps up as best she can, however, vol- 
planing gradually to the ground and, by the time she 
reaches it, she may have traversed half the distance to 
her nest. She climbs another tree, makes a second flight, 
and has accomplished her purpose. 

A kinsman of the digger wasp and likewise a great 
huntress is the mason wasp, or dirt-dauber, particularly 
abundant in the southern part of the United States. 
To be happy and prosper dirt-daubers must have sup- 
plies of mud, must have access to buildings in which to 
make their nests, and must live where the spider crop is 
good. One sees them buzzing about some such place as 
a leaking water-trough where the tramping live stock 
has worked up a good supply of mud. They dig them- 
selves out sturdy balls of this and fly away with them to 
a nearby barn. There, in a snug corner, they begin the 


156 OUR INSECT FRIENDS AND FOES 


erection for themselves of adobe houses such as the Mexi- 
cans build. They must build under cover, as these dirt 
houses would melt if they got wet. Each chamber in 
these houses is as large and as round as a .382 cartridge. 
There may be half a dozen cartridges. 

This preparation made, the hunting begins. This 
dirt-dauber is also possessed of the true sporting instinct. 
She likes a good fight for her game. This spider-hunting 
offers enough sport to make it exciting. The spider is 
himself a huntsman or, perhaps, it would be more ac- 
curate to style him a trapper. He weaves a web in which 
his victim becomes entangled; then he captures it. The 
dirt-dauber delights in finding this spider in the act of 
taking game and in turning the tables on him by picking 
him out of his own dangerous web. 

The dirt-dauber stings her victim, paralyzing it. She 
lays an egg in the first one she puts in each of her cart- 
ridge-shell chambers. Then she puts in other spiders 
until the chamber is filled. The food she has thus stored 
keeps fresh because it is still alive. She then seals up 
the cartridge, which pretty well converts the contents 
into canned spider. The egg hatches, the grub begins 
to eat, keeps at it until the spider meat is all gone, then 
turns to a pupa and sleeps until it is ready to come out a 
wasp. 

These solitary wasps are very trim, clean, active crea- 
tures, but they are more primitive than most of their rela- 
tions. The wasps, you will remember, are cousins of the 
ants and bees, which are the smartest and most highly 
developed of all the insects. They are social insects, live in 
communities, have government and all that sort of thing. 


THE HUNTING WASPS 157 


There are also social wasps with community life. There 
are, for instance, the hornets and the yellow jackets. 
They live in colonies, practice a division of labor, give 
personal care to their young, and otherwise conduct 
their affairs much as do the ants and bees. They are 
more highly developed than the solitary wasps. 

The similarities and the differences among these re- 
lated insects are most interesting. There is no question 
that the ants, the bees, and the wasps all came from 
the same grandfather if they could be followed back far 
enough. A man, before the Revolutionary War, might 
have had three sons. One became a Gloucester fisherman, 
and his descendants may have ever since been fishermen. 
One may have pioneered into the Tennessee mountains 
and his descendants may have ever since been moun- 
taineers. One man may have become a University pro- 
fessor and his descendants may have lived ever since in 
an atmosphere in which study ruled. These three families 
would have grown to be quite different sorts af people. 
They would be different in appearance, would live in 
different sorts of houses, eat different food. 

So did these insects come of a common ancestor, but, 
living under different conditions, they gradually grew to 
be different. They have been growing apart for hun- 
dreds of thousands of years and there has been a genera- 
tion every year. Yet the differences between ants and 
bees have probably come about much more slowly than 
the differences between the Tennessee mountaineer and 
the Gloucester fisherman. The ant, living mostly under- 
ground, found that it had no use for its wings and dis- 
carded them. The bee, living among the flowers, got the 
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habit of drinking honey and ceased to be a huntress as 
it once was. The solitary wasp has changed least, still 
roams the open spaces, and devours its kill. The social 
wasps, living in communities, have acquired a liking for 
honey, may be seen sipping fruit juices in the orchards, 
but still feed largely on insects. They are making prog- 
ress toward becoming honey-eating creatures. The bee 
went entirely to a honey diet when it decided that it 
would try to live through the winter. It had to have 
food to do this; so it began storing up honey. The social 
wasps, with the exception of the queen, are content to 
die when the cold weather comes in the autumn. They 
eat honey and feed it to their young, but do not store it. 
They have traveled half the journey from being flesh- 
eaters to being honey-eaters. 

The ants, becoming agriculturists rather than hunts- 
men, many of them have lost their power to sting. The 
bee stings only in self-defense and has become so in- 
effective at it that it cannot extract its weapon and is 
torn and killed. There was a time, undoubtedly, when 
the bee used its sting as a lance in slaying the creatures 
it used as food just as the wasp does today—a lance 
which it could thrust home, withdraw, and use again. 

These social wasps deserve renown among the artisans 
of the world. They are the inventors of one of the great 
commodities extensively used by man, yet unknown to 
him until a few decades ago. They made the first wood- 
pulp paper, news print, that material upon which your 
daily paper is printed. They have been making wood- 
pulp paper for tens of thousands of years; while man used 
rags in paper manufacture until a few decades ago. They 


THE HUNTING WASPS 159 


have been building their nests of this paper. The modern 
manufacturer takes logs from the woods, grinds them 
up, converts them into pulp, which is a mass of wood 
fiber, puts in the necessary binder, or filler, which may be 
nothing more than clay, and rolls the pulp out into sheets 
of paper. The wood fiber holds the other materials in 
the paper together as straw holds the dirt together in 
the making of bricks. The wasp goes to the fence, pulls 
fiber after fiber off of it, chews that fiber into a pulp, 
mixes it with saliva which contains a binder, and rolls it 
out into sheets that form the walls of its house. Man 
could have learned this method of paper-making from 
the wasps centuries ago if he had taken the trouble. 

Everybody has seen wasps’ nests. Those that most 
people have seen are the nests of the lesser wasps that 
build in the barn or under the eaves of some outbuilding. 
The wasp starts by making of this same paper a stem 
by which the nest is to hang. This it attaches beneath 
some timber. The nest begins to grow upon that stem. 
First there are three cells. They are six-sided cells like 
those in the comb of the bee, as the engineering advantage 
of building them that way is a matter of knowledge to 
the whole family of the membrane wings. More and more 
cells are added until the nest becomes, by autumn, eight 
inches across and contains hundreds of cells. 

Yet this is the simplest of the nests of the social wasps. 
There is the king of the wasps, the bald-faced hornet, 
which attaches its nest to the limb of a tree. The bald- 
faced hornet is a paper maker. He starts his nest just 
as does the common wasp. But when it has grown half a 
foot across, the hornet exends the stem and begins another 
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layer of cells. There may be half a dozen of these layers, 
one below the other. The hornet also starts an umbrella 
over its nest, as do the tree wasps and the ground wasps. 
This is brought down at the sides until it becomes a paper 
bag that encloses the whole nest. There is a hole in the 
bottom through which the wasps gain entrance. There 
are two or three layers of paper in these walls with air 
chambers between. Walls with air chambers between 
constitute the most scientific method of maintaining an 
even temperature within them. That is the principle 
upon which the thermos bottle is built. These wasps 
are scientific also in the application of methods of venti- 
lation. In modern theatres great fans are placed at proper 
points to send currents of air in or out. The wasps and 
the bees use the same principle. When it gets stuffy in 
the nest, the ventilation squad is hurried to the doors 
and start their wings working to drive a current of air 
through the establishment. 

The ground wasps develop very big colonies. The only 
outward evidence of their existence is a hole about an 
inch across coming to the surface. Watch the outlet of one 
of these big nests at the rush hour and for ten minutes count 
the wasps coming out and going in, and you are likely 
to find that three or four hundred have passed each way. 

It would be a shame to kill a colony of these wasps to 
eratify the curiosity of one individual, but maybe it would 
be worth it for a class. This wasp colony is probably 
worth as much to the farmer as old Bossy yonder who 
gives milk for his family. In the season it destroys vast 
numbers of insects that would otherwise feed on his 
crops. If the screen is left open its members will even 
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come into the house and kill the flies that annoy the family. 
Wasps are regarded as enemies to man because, when at- 
tacked or frightened, they use their stings. As a matter 
of fact, they are man’s friends and helpers. They work 
diligently in keeping the balance in his favor by killing 
the insects that are his enemies. Aside from an occasional 
sting, they do nothing that is harmful to him. 

But if you should think it wise to sacrifice the ground 
wasp colony in the interest of research, here is the way 
to go about it. Go to the nest by night while nearly every- 
body is at home and pour a few spoonfuls of carbon bi- 
sulphide into the hole. Tamp a handful of damp clay 
over the mouth to keep the vapors in. The liquid will 
turn to gas and suffocate the sleepers. Return early in 
the morning before those few who stayed out all night are 
astir, dig a trench two or three feet deep beside the nest, 
then carefully chip into the earth where it is located. 

Presently you will open up a hole as big as a half- 
bushel basket. At the top of it there will be a root and 
the stem of the nest will be fastened to this. That is 
where the queen wasp started early in the spring. It 
was a very modest little cave, as big as a teacup at that 
time. The queen wasp did all the work, took care of the 
babies, foraged for food until the first workers grew up. 
Then they took hold of the chores, and things went faster. 
The practices of the tribe were followed in supplying nurses 
for the young in giving them predigested food from the 
nurse’s mouth. In the case of the social wasp, half civil- 
ized from the bee standpoint, this food was sometimes 
honey and sometimes minced insect which the nurse 
had eaten some time previously. 
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These workers found that they would need more space 
underground that the home might be enlarged. They 
became miners. Little by little they dug out the dirt 
and carried it entirely away. There is no evidence of it 
about the door of the home. They kept the hole amply 
large for the growing family. Below the nest there is 
always a considerable space. This is used as a dump, 
for the ant and bee idea of cleanliness prevails with the 
social wasps, and there must be some place for the waste. 

It is no great task to capture the nest of a wasp or a 
part of one and keep it in a glass case for observation. I 
will leave methods to your own ingenuity. The captives 
become honey eaters to the exclusion of all other food 
and thrive on it. You can watch these brusque warriors 
at the kindly task of ministering to their young ones. 
Day by day you will observe the growth of the grub. 
The wasps will scrape wood fiber from a block you have 
put in the case for that purpose, will chew it into pulp, 
make paper of it, and enlarge the cell for the growing 
erub. Finally, when it is ready to enter the pupa state, 
to go into the long sleep from which it will emerge a wasp, 
a neat paper cap is built over the top of the cell. 

But an odd thing happens at the end of the season. 
It is in the nature of wasps that they shall not live through 
the winter. Though the temperature in your cage is not 
low, though there is still plenty of honey in the dish, the 
spirit of life in your colony begins to let down. The 
nurses begin to neglect the grubs. They even come to 
their own meals with halting gait. Their clothes begin 
to look dusty. They no longer brush them with their 
accustomed care. Finally the lagging nurses turn upon 
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the charges. They go into the cells, seize the grubs, 
tear them from their beds, drag them out, fling them ruth- 
lessly to the bottom of the pit. It is a massacre. The 
nurse wasps seem to realize that it is too late to bring 
these children into the world and to forestall an impos- 
sible situation by killing them. But a few old hag wasps 
remain. These, in turn, feel the approach of the end. 
The instinct of good housekeeping is still upon them. 
Each in turn comes out of the nest and topples in the 
final plunge into the pit. In death they will not defile 
this apartment that they have kept so spotless during 
life. 

Finally the last wasp is dead. If the nest were out- 
side, however, there would be a few individuals to es- 
cape, the young queens. Some weeks earlier they would 
have taken their flights into the blue, there to meet their 
mates and then instinctively crawl into warm nooks there 
to nurse the spark of life which, in the spring, would 
warm into flame, into that pulsing, foraging, constructive 
vigor that would make competent provision for other 
generations of wasps. 


QUESTIONS 


1. (a) The hunting wasps, unlike their relatives, the bees, are not 
vegetarians. What kind of diet do they provide for their 
young? 

(b) In what way is the digger wasp a good sport? Compare her size 
with that of her prey, the tarantula. 

(c) Why does she lay her egg in the paralyzed victim’s body? 

(d) As the blood-thirsty spider shows little mercy to its victims, we 
might regard the wasp’s behavior as a form of retributive jus- 
tice. However, this is an unsportsmanlike way of killing. 
Explain. 
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2. (a) The digger wasps enjoy hunting big game. Describe the combat 
between the wasp and Cicada. 

(b) How is the paralyzed Cicada carried to the wasp’s nest? What 
difficulties are surmounted on the way? 

3. (a) The mason wasps, or dirt daubers, knew how to build long before 
Solomon constructed his temple. How does mother mason 
construct her abode-like home? 

(b) What provisions are made to house a large family? 

(ec) The mason wasps toil unselfishly from morn till night for the 
housing and care of their offspring. How is “canned spider” 
prepared for the grub. 

4. (a) Compare the social wasps (hornets and yellow jackets) with their 
cousins, the ants and the bees. 

(b) Explain the theory of the common ancestor of ants, wasps, and 
bees. How has each adapted itself to its environment? Note 
the interesting changes that have been brought about as a 
result of adaptation to environment. 

5. (a} Man can learn much from Mother Nature. Describe the highly 
developed skill of the social wasps along manufacturing lines. 

(b) Compare their work with that of man. 

6. (a) Wasps’ nests offer an interesting study. Compare the making 
of the common wasp’s nest with that of the hornet’s nest. How 
are the ventilation and heating problems solved? 

. In what way do wasps help in maintaining the balance of nature? 


~I 


CHAPTER XIV 
THE SILK WORM 


4 HERE are not many products 
with which one comes in con- 
tact that have back of them 
five thousand years of contin- 
uous development as has the 
silk of commerce. 
Automobiles, typewriters, 
railroad trains, electric lights, 
radiators, mowing machines, 
sewing mneHinee steamboats, are all baby inventions 
that have come into existence in the last hundred years. 
A thousand years ago printing, sugar, glass, had never 
been conceived. The Romans knew no foot covering 
more ambitious than a sandal. Two thousand years 
earlier and man was without any metal which he might 
fashion into a tool. Europe had witnessed no glimmer 
of the light of civilization. Yet one may go even beyond 
that and, in the Far East, silk was being woven into cloth. 
And the basis of this ancient industry is a baby insect 
that is not even allowed to grow up, that is killed before 
it is out of its swaddling clothes. It is the silk worm, 
which is not really a worm at all, but the caterpillar of 
a delicate little ashy-white moth. It is a caterpillar that. 
never becomes a moth, but dies that silk may be provided 
for those dominant man creatures of the world. It stands 
in a class by itself as being an insect which is directly re- 


sponsible for one of the great industries of the world.’ 
12 165 
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The silk industry was born in China before Rome, 
Athens, Damascus, even Egypt, came into being. Over 
there the legend of its birth is well preserved. It happened 
in the time of Emperor Huang Ti who reigned in that 
hundred years of the twenty-sixth century before Christ, 
and who was himself by way of having the name of being 
a great man since he is said to have first conceived the 
calendar. But greater still was the fame gained by Si 
Ling Chi, his Empress, because it was she who gave the 
silk industry to China. 

Si Ling Chi began as a child-wife, for, in the Orient, 
they take their brides young and let them grow up after- 
ward. Asa child she played in the emperor’s garden and 
there observed the caterpillars that came out in the spring 
and lived on the mulberry leaves. Imagine her delight 
when these caterpillars began unwinding yarn from their 
mouths, kept at it unceasingly for three days and nights, 
and in the end had quite enveloped themselves in it. 
Imagine this little girl playing with the cocoons that 
resulted. Imagine her then dipping one of them into the 
hot tea that is sure to have been served to her in the 
garden. Imagine this tea softening the gum of the cocoon 
just as warm water does today all over the world where 
cocoons are unwound. Imagine the little Empress tak- 
ing up the end of this silken thread and beginning winding 
it around her hand. Imagine the cocoon turning over and 
over in the cup of tea like an unwinding spool of thread 
as it surely would have done. Imagine the little almond- 
eyed Empress of the long ago going on and on to see how 
long the thread would be. She probably never came to 
the end of it, as some of these threads of silk are a half 
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mile long. But she probably unwound enough of it to 
marvel at the fineness of the texture of it and to see a 
feminine vision of the cloth into which it might be spun. 

At any rate, the Chinese say that, when this child-wife 
of an Emperor grew up, she invented a reel on which to 
wind the silk from cocoons, gathered quantities of it, ac- 
tually made it into cloth, encouraged her subjects to do 
likewise, and thus started an industry on the way 
toward a development that would eventually gird the 
globe. 

For three thousand years, a period longer than the life 
of our Western civilization, China kept the secret of silk 
culture to herself. It was some three hundred years 
after Christ that certain Koreans stole four Chinese 
girls from their native land and spirited them away to 
Japan where they taught the mysteries to a neighbor 
nation. So prized by the Japanese was this feat that 
today there stands in the Province of Settsu a monument 
to these four Chinese girls. It was 550 A.D. that Justinian, 
great Byzantine Emperor, commissioned two Persian 
monks who had dwelt long in China to return to the Far 
East and bring back some of the seed of the silk worm. 
This they did, hiding the eggs in the hollows of bamboo 
canes they carried, and in Constantinople hatched them 
out into silk worms which grew and prospered and be- 
came the parents of all the silk worms that South Europe 
knew for fifteen hundred years, and the source of the silk 
that has clad the rich and the powerful of that re- 
gion for all the occasions of splendor that have since 
intervened. 

The Orient and South Europe are still the sources of 


168 OUR INSECT FRIENDS AND FOES 


the silk of the world largely because they have an abun- 
dance of cheap labor, the unwinding of cocoons being a 
matter of infinite detail. 

But to get back to the insect itself. The silk worm is 
the caterpillar of a moth. You will remember that the 
moths and the butterflies are cousins, that they belong 
to a family known as scale-wings. The butterflies go out 
by day and the moths by night. The caterpillar of the 
gipsy moth has of late been busily eating up all the trees 
of New England, is a frightful enemy of man, as, in fact, 
are most moths, the clothes eating moth, for instance. 

Moths are very abundant and widely distributed in the 
United States and nearly everybody has seen many 
varieties of them, some of them spinners of cocoon silk. 
One of the handsomest of them all is the Luna moth, a 
big pale-green, swallow-tailed creature that develops 
from a very fat and ugly caterpillar, usually found in 
oak, hickory, and chestnut woods. Another well known 
species is the Cecropia moth, which is very large and 
splendid, sometimes measuring six inches across the 
wings. It is reddish brown and as shaggy as a Shetland 
pony. Toward the point of each wing it has that same 
sort of “‘eye’’ which one sees on the peacock’s feather. 
There is a very peculiar thing about this “eye.” It ap- 
pears on many creatures throughout the animal kingdom. 
The leopard, for instance, has it on his fur. It is seen on 
certain flowers. It is even present upon certain fishes. 
It is so widely distributed that one might almost take it 
to be a sort of trademark of Mother Nature. 

Quite different from these gaudy moths is the shabby 
yellowish-brown creature that is the mother of the Army 
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Worm which sometimes creates great havoc by devouring 
grain and grass crops. 

All moths come from caterpillars, which are odd and 
interesting creatures, and which most people have an 
abundant opportunity to observe. They are customarily 
referred to as worms, as in the case of the silk worm, but, 
as a matter of fact, they are not worms at all. Correctly 
speaking, the worm is a soft, jointed creature which re- 
mains that sort of creature throughout its life. The 
earth worm, for instance, is properly named. The silk 
worm, however, or the army worm, are moths in the 
larva stage and soon change from worm-like forms. So 
is the measuring worm, which, by the way, does its 
“measuring” because of a peculiar habit into which its 
ancestors fell. They had feet on most of the joints of 
their bodies like other caterpillars. These individuals, 
however, got into the habit of using those in front and 
those behind and walking by looping their bodies. The 
legs between, not being used, disappeared. The measur- 
ing worm now has no legs along its middle joints and must 
of necessity travel by looping. 

It is incorrect to refer to any of these caterpillars as 
worms, but such names, having attached themselves to 
them and come into general usage, are hard to change. 

This moth, mother of the silk caterpillar, is a domesti- 
cated creature just as is the bee or the hen. She has 
lived so long with man that she has adjusted herself to 
his requirements. Man has not, for instance, allowed 
her to fly. So many generations have passed without 
using her wings that she is now entirely unable to fly. 
Let the story begin with her. 
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The silk worm farmer selected his best cocoons as seed 
for next year’s crop, put them by, and soon these moths 
forced their way out at one end. They were helpless 
little moths that could not fly and that seldom moved 
more than six inches from the spot where they were born. 
Through the centuries the silk farmers have been select- 
ing the inactive breeds to reproduce themselves because 
they could be handled more easily, and so the silk worm 
moth has become the most 
helpless of her race. These 
moths lived a few days, laid 
their eggs, and died. This 
was their province in life. It 
is the province of most in- 
sects during the adult stage, 
but most of them make a 
frolic of the time during which 
they have wings. These silk 
worm moths, in their help- 
lessness, remind one of Chi- 

AR Bin at nese women with their feet 

deformed and almost useless 

from the practice of encasing them from childhood that 
they may not grow. 

When the mother moth is ready to lay her eggs she is 
placed on a sheet of muslin cloth. She lays some five 
hundred of them, tiny things not as big as a pin head. 
Then, her purpose being served, she dies. 

The silk worm farmer collects the eggs. He may keep 
them for his own use the next spring or he may sell them 
to somebody else who wants to raise silk worms. You or 
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I, having mulberry trees in our gardens, might buy an 
ounce of these eggs. If allowed to have their own way 
they would hatch out when the warm weather of the 
following spring came around, but they can be held back 
by being kept in the refrigerator. One can keep them 
cool and hatch them at will by putting them in an in- 
cubator and keeping them at a given temperature just 
as is done with the eggs of chickens. 

Naturally one would hatch his eggs at the time the 
mulberry leaves are plentiful. From this ounce of eggs 
would come no less than forty thousand tiny, black cater- 
pillars. 

These caterpillars are born hungry. Their one desire 
in life is to get at some mulberry leaves. There are many 
methods followed in feeding them, but one of the cleverest 
is this: 

Place over the little caterpillars a sheet of paper with 
perforations in it through which they are barely able to 
crawl and with finely chopped mulberry leaves on top of 
it. The caterpillars immediately begin scrambling through 
these holes. In doing so they scrape off certain particles 
of egg that are likely to cling to them and would cause 
them to die. 

They get to the chopped mulberry leaves and eat their 
fill. They are then allowed to get hungry again and a 
second sheet of paper with mulberry leaves is put over 
them. They scramble on to this, which is new and clean, 
leaving their first home, which has become quite soiled, 
behind them. It is burned. Thus has an ideal method 
of cleaning the stable for these tiny livestock been de- 
vised. 
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This progression upward to new food and cleanliness 
goes on for about a month. Each time the feeding trays 
have been made bigger to accommodate this growing 
family of forty thousand. In the end sixty times as much 
space is required as in the beginning. By the end of the 
month the caterpillar has paused four times to burst its 
jacket and crawl out of it, each time putting on a bigger 
one, as is the way of insects as they grow. Now these 
caterpillars are slim, hairless, pinkish-white fellows three 
inches long. 

As they reach their full growth there is a peculiar de- 
velopment in their make-up. Within each side of their 
bodies there have been growing quite noticeable sacs or 
glands. Their appetites are enormous this last five days 
of their eating life, and it is probable that the nourish- 
ment they extract from this food, goes to filling these 
sacs. If you should dissect the caterpillar, you would 
find that these sacs are filled with a glue-like liquid. It 
is, in fact, liquid silk. It has been extracted by one of 
those miracles from these mulberry leaves. It is from 
these tanks that the cocoon is to be spun. 

Finally, its eating done, the caterpillar begins to rear 
its front part and reach about into space. It cannot see 
very well and is, in fact, feeling about for something up 
which it may climb in search of a suitable place to spin 
its cocoon. When the caterpillars begin thus to reach 
out, the silk farmers provide them with collections of 
coarse straw, twigs or lattices up which they may climb. 
There they find places to which they may tie threads 
and make a framework into which they may weave their 
cocoons. Their heads move about constantly and rapidly. 
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As they move they are pressing upon their sac, a thin 
column of this thick liquid is streaming from each and 
uniting as they issue from the creature’s under jaw. 
When these columns strike the air, it has the effect of 
hardening them just as it hardens glue or chewing gum. 
These hardened columns of liquid become the threads 
of silk that the caterpillar spins. 

The worm creates a cloud of silk about itself. Inside 
this it keeps on weaving. It does not stop for three or 
four days and nights. By that time 
the cocoon is complete and the liquid 
sacs areempty. The caterpillar, the 
larva, becomes a chrysalis or pupa. 
It goes soundly to sleep after all that 
work, confident that it will some day 
wake up to emerge a moth. 

It does emerge a moth if the 
farmer happens to pick it out as the 
favored one that is to lay the eggs 
for next year’s crop. The chances 
are, however, a thousand to one that « six worm cocoon. 
it will meet a quite different fate, for 
the cocoons that are to furnish the silk of commerce must 
grip the sleeping chrysalis in the embrace of death before 
they can serve their purpose. 

If the moth comes out, she breaks the threads and the 
silk will no more unwind than would a ball of twine with 
a hole pierced in it cutting the strands. To be unwound 
the cocoon must remain intact. Therefore, the creature 
inside must not emerge. 

So these cocoons are put into trays and are run into 
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ovens. There the life is baked out of the chrysalis and 
it is thoroughly dried. All the little weavers give up 
their lives that the silk farmer may get his crop. Hun- 
dreds of them have died for the making of a single hand- 
kerchief; thousands for a single silken garment. To be 
sure, they have been pampered children, have traveled 
from the egg to the cocoon in the lap of luxury. To be 
sure, also, the journey beyond the cocoon is brief. The 
privilege of lopping it off is the price the silk farmer charges 
for making the first nine-tenths of the journey pleasant. 
The result of his lopping it off is that people the world 
around may have this delicate 
material as the finest of fabric 
from which apparel is made, as 
the most responsive medium for 
the expression of the art of the 
fabric weaver and printer. 
These cocoons, when the time 
CHRYSALIS SKIN INSIDE — for unwinding comes, are soaked 
PIERCED COCOON. a 
in warm water. The purpose of 
this is to soften the sticky substance that the caterpillar 
has used in binding his threads together in the walls of 
the cocoon. Thus softened and stirred about, the loose 
ends begin to appear. These must be gathered up by 
hand and attached to the reel which begins to wind them 
up. Five or six are joined to make a strand of this deli- 
cate floss. Ninety strands from ninety cocoons would need 
to be twisted together to make an ordinary strand of sew- 
ing silk. It takes about three thousand cocoons to pro- 
duce a pound of silk, and the thread on each of these is 
half a mile long, and all combined would reach from Chi- 
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cago to New Orleans. That ounce of eggs with which the 
grower started, hatching into forty thousand caterpillars, 
ripened, probably, thirty thousand cocoons. These co- 
coons would weigh about a hundred pounds. When the 
raw silk was finally wound on skeins it would weigh not 
more than ten or twelve pounds—not a weighty harvest 
at the end of the year. Yet there are in the world enough 
people caring for silk worms to produce each year nearly 
one hundred million pounds of raw silk. 

Silk culture is carried on mostly in the homes of small 
farmers. They do this in addition to their other ac- 
tivities. It does not lend itself to large scale operation. 
Silk worms and white mulberry trees grow well in most 
parts of the United States. The industry might thrive 
here if great numbers of people cared to engage in it. 
The profits, however, are not sufficient to appeal to the 
American.» The Oriental and the South European may 
attend to the infinite detail of silk culture for this small 
return, but not he. America’s réle in support of the in- 
dustry founded by an insect is in the purchase of raw and 
manufactured silk, in the use of it by her people. In this 
she does her full share, for more than half the silk grown in 
all the world eventually finds its way to the United 
States. 


QUESTIONS 


1. When our ancestors were ignorant savages living in rude huts the 
Chinese were already highly civilized. There, in the oldest 
of nations, the silk industry was born. Report to your class 
on the following questions: 

(a) What do we owe to the keen and observing eyes of a youthful 
empress who lived twenty-six hundred years before Christ? 


176 OUR INSECT FRIENDS AND FOES 


or 


(b) What invention is she believed to have made? 

(c) How long did China keep her secret? In what way did Japan 
get hold of the secret? What do we owe to the Persian monks 
sent to China by Emperor Justinian? 


. Consider the United States as a silk-producing region. Why do the 


Orient and Southern Europe still remain the most important 
sources of supply? 


. (a) You remember how the gipsy moth was introduced into the 


United States. With what characteristics of the moths are 
you familiar? 

(b) Which do you consider more beauttiful—the luna or the Cecropia 
moth? Do you think Mother Nature’s trademark adds to the 
beauty of the Cecropia? 

(ec) Is the silk worm, the army worm, and the measuring worm cor- 
rectly named? Give reasons for your answer. 


. (a) What do you consider most interesting in the life history of the 


silk worm? 

(b) What changes have been brought about in the silk worm as a 
result of being domesticated? 

(ce) How does the silk farmer feed the hungry caterpillars? 

(d) Describe the larva and pupa stages. 

(e) How is the cocoon prepared for commerce? 


. What is the future of the silk worm industry in China? In what way 


is the success of this industry dependent upon the United States? 


CHAPTER XV 
THE FLY 


HE housefly, sitting pensively there on 
your window, with the assistance of 
the members of his family who have 
gone before, has killed more men 
since time began than has any other 
creature. The human beings that 
have been slain by lions and tigers, 
killed by wild bulls, bitten by rattle- 
snakes are but a handful as compared 
with the multitudes that have died because of the housefly. 
Man himself has been an outstanding enemy of man 
since the human race began. Men creatures have fought 
each other in private combat, in feudal conflicts, and in 
stupendous wars, where millions have been arrayed 
against one another to kill. Yet the men that have been 
slain by other men in all these conflicts are small in number 
when compared to the men that have been killed by flies. 

The chief method of murder employed by this familiar 
creature of the household is through carrying disease 
germs from place to place and fastening them on people 
who otherwise would remain well. The existence of these 
diseases is due to the presence of bacteria, tiny micro- 
scopic germs of which the world was hardly aware until 
the present generation. Outstanding among the germ- 
borne diseases is typhoid fever which, down through the 
ages, has taken a greater toll of life than almost: any 
other. This housefly carries typhoid fever. Possibly 

177 
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most of the people who have died of it since Adam have 
done so because the fly carried the germ from place to 
place. 

Bacteria are so tiny that it requires a vivid imagina- 
tion to conceive of their existence. By actual examina- 
tion it has been shown that six million of them may 
attach themselves to the body of a single fly. It is no 
uncommon thing for the fly that comes in at your kitchen 
window to bring with it one million bacteria. 

How, you may well ask, can anyone know that there 
are six million bacteria on a given housefly? 

The answer is that there is a method of counting them. 
A scientist may capture such-a fly. He may put it into 
a quart milk bottle that is half full of water and shake 
thoroughly. Thus are the germs washed off the fly and 
distributed through the water. Then he may take a 
tiny particle of this water, maybe a millionth part of it, 
and place it on aslide under a powerful microscope. He 
counts the bacteria in that particle. There are six of 
them. He multiplies that six by a million. 

A fly carrying all these bacteria might light upon a wedge 
of pie which is to be served at mealtime, might wipe its 
feet, and in each track leave a thousand germs. These 
go into the system of the person who eats the pie and 
may there multiply to his destruction. 

Conceive then the possibilities that lie in washing off 
bacteria from the body of the fly that may happen to 
alight in a pan of milk. Since the milk furnishes an ex- 
cellent place for these tiny creatures to breed, it becomes 
an ever increasingly deadly thing for the members of the 
household to put into their mouths. 
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It is the habit of the fly to visit all about the neighbor- 
hood. Wherever unclean matter is left exposed, there 
flies congregate and feed. Wherever windows of kitchens 
are open, they enter and bring the contamination of their 
former journeys with them. It is thus through the ages 
that they have carried their messages of death. 

The sanitary officers of the United States Army dis- 
covered, during the Spanish-American War, that it was 
the housefly that broadcast typhoid among the troops 
and caused the death of so many of them. With that 
discovery began a campaign against this little creature 
which, during the first two decades of the present century, 
carried an understanding of its frightfulness to most 
people and led to the world-wide campaign to reduce the 
numbers of the pest. The comparative effectiveness of 
that campaign is a tribute to the enlightenment of the 
people of this modern world. By the time the World 
War came, so thorough had the understanding of the 
methods of combatting the fly become that that great 
conflict was fought almost without the appearance of 
typhoid. It was the first war ever so fought.’ There 
were other elements in the situation, as, for instance, 
typhoid vaccination which is the demonstrated master 
of the disease, but the vanquishing of the fly played no 
mean role in life saving. 

With this background revealing the fundamental vil- 
lainy of this familiar and apparently innocent insect, we 
may proceed to an examination of some of its interest- 
ing traits. The fly, to begin with, is different from all 
other insects except those of its own order, in that it has 
but two wings where the others have four. This order 
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the scientists call Diptera, which in Greek means ‘‘two 
wings.” There are many sorts of flies, all of which are 
distinguished by this peculiarity. The gnats which fill 
the air in the summer-time, for instance, are but tiny 
flies. The blue-bottle fly, which bumps its head so vigor- 
ously against your window pane, is but another variety. 
The horsefly, that finds itself a place upon the back of 
Dobbin out of reach of the switch of his tail, is another 
sort of fly. The mosquito, which buzzes so disquietingly 
of a summer evening, belongs to the same order of two 
Wings, but its relationship is a bit more distant. 

A generation ago a popular query often propounded in 
theatres and humorous journals was this: ‘‘Where do 
the flies go in winter?” A serious answer to it later be- 
came a matter of great importance in the campaign for 
the suppression of the fly. It became known, as a matter 
of fact, that most of the flies die in winter, but it is like- 
wise certain that some few of them find places of warmth 
and protection, live through the cold season, and start 
new generations in the spring. If these few could be 
killed, the millions that follow them would not be born. 
This idea is the basis for the campaign for killing flies 
in the spring. One fly killed in the spring may mean mil- 
lions fewer in August. 

The rapidity with which flies multiply is one of the 
marvels ‘of insect life. It has been shown, for instance, 
that in the summer-time when the generations follow each 
other most rapidly, one fly may become millions in a few 
weeks. A female fly on a summer day may lay 120 eggs. 
She may lay four such hatches, so figuring on a basis of 
120 is conservative. These eggs hatch into larvee in eight 
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hours. These larve grow and eat and thrive and in five 
days harden into chrysalis state, there to change them- 
selves from worms to flies. They remain in this state 
for another five days and come out as adults. Thus, in 
ten days has one fly become 120, of which 60 are females. 
These females are mature for ten days before they in 
turn lay 120 eggs each. So from egg to egg twenty days 
have elapsed. In the third generation ‘there are three 
thousand six hundred females to lay 120 eggs each, re- 
sulting twenty days later in 216,000 tc do the same, 
and in another twenty days in 
12,960,000, and so on. This 
schedule, begun in April and con- 
tinued to September, might re- 
sult, theoretically, in the presence 
in the world of some six trillion 
flies because of the one individual 
that lived through the winter. 
Thus, if it were not for accident 
in birth and development, might  xccs oF THE HOUSEFLY. 
a city like Washington find itself 

in September completely buried beneath the mass of flies 
that came from a single mother in .April. . 

One of the discoveries of the scientists, which came to 
pass when a serious study of the housefly was. under- 
taken, was the fact that ninety per cent. of all of them 
breed in manure piles adjacent to stables. The flies 
lay their eggs in these manure piles, which furnish abun- 
ant food for the larvee and final hatching places for the 
adult fly. The fly population of the United States has 
been very greatly reduced since the beginning of the pres- 

13 
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ent century, and its reduction has been largely due to the 
elimination of the manure pile. The present generation 
is hardly aware of the fact that in villages and farmhouses 
no longer ago than 1900 it was the familiar thing to find 
screen doors entirely covered with houseflies, and the battle 
against these pests one of the chief summer duties of the 
housewife. The elimination of or treatment of the manure 
pile has almost removed this erstwhile conflict. 

Yet this fly, which lives wherever men do all around the 
world, and is so familiar that nobody pays any attention 
to it, is not an uninteresting sort of creature and has some 
accomplishments of which even man might well envy 
him. It is a rather remarkable thing, for instance, that 
it should be able to take its promenade up the slippery 
side of the most highly polished pane of glass or stroll 
with unconcern head down on the ceiling. 

The fly, that it might accomplish these feats, has 
spent many thousands of years in developing for itself 
a very specialized sort of foot. On each of these feet it 
has two pads like the fleshy part of your hand. On each 
of these pads there are hundreds of tiny, hollow hairs 
with openings in them much like those of the rubber | 
spray brushes for the bath which you see in the drug- 
store window. Each foot of the fly is connected with a 
pot of glue, and, when it feels itself in danger of slipping, 
it squeezes a bulb and the glue comes just to the surface 

agin these openings in its foot pads. It sticks them to the 
window pane. The walking is a bit heavy, something 
like that of plodding through thick mud, but is better 
than slipping to a fall. 

It has long been said that houseflies bite when it is 
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about to rain, that one could sit inside his own home and 
they would warn him of the coming of a storm. This 
observation has been repeated for centuries. Then along 
came the modern scientist and established the fact that 
houseflies do not bite at all. They cannot with the sort 
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of mouth they have. They are suckers and not biters. 
Their tongue is a sort of sponge, abundantly supplied 
with saliva when they want to dissolve sugar, and back 
of it a suction pump. It is thus that they eat, dissolving 
their food and sucking it into their stomachs. Yet, de- 
spite this, they bite ahead of a storm. 
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A solution of the riddle-of how this could be possible 
was quite difficult... Finally it was shown that the stable 
fly, very like the housefly in appearance, did bite. The 
stable fly, it was also shown, went inside when it looked 
like rain. Once inside it set about biting human beings 
just as it would bite the horses in the barn. 

This stable fly is also a creature of frightfulness. It is 
suspected that it is the visit of the stable fly and its biting 
that carries infantile paralysis to many children. Hun- 
dreds of thousands of human beings may have gone 
through life as cripples because of this stable fly. 

Yet this fly has helped make American history. There 
is no date more outstanding in the calendar of the United 
States than July 4, 1776. It was on that day that the 
group of men which framed the Declaration of Inde- 
pendence, sitting there in Independence Hall, in Phila- 
delphia, were wrangling without end, as is the way of 
such groups, over some detail of the document. Though 
history does not say so, it must have been a sultry day 
with a threat of approaching rain. It is set down that 
there were barns near by and that innumerable flies 
came in by the open windows. These were unquestion- 
ably stable flies, which would not have been inside if a 
storm had not been in the offing, and not houseflies, for they 
pierced the silk stockings on the calves of the fathers, 
and bit them until they were exasperated beyond measure. 
Finally one of them, in desperation, proposed that they 
sign the Declaration forthwith and escape these abomin- 
able flies. All agreed. So was the act of signing actually 
brought about. 

The fly is remarkable as an insect for the perfection of 
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its arrangement for seeing. Its eyes are among the most 
highly developed of those of any of the insects. It has 
more of them than most. It can actually see as much as 
two and a half feet, which is better than the majority of 
insects can do. 

The fly has five eyes, two of ae known as com- 
pound eyes, are organs incomparably more complicated 
than are those of man. These two amber, major eyes are 
very conspicuous in the fly. They occupy most of the 
front part of the head. If our eyes were as big in pro- 
portion to our size as these major eyes of the fly, they 
would stand out as great projections much larger than 
our fists. 

Then there are the three shining, simple, skylight eyes 
of the fly, set in a neat triangle on the top of its head. 
These simple eyes are little more than windows to let in 
the light. They are composed of a single lens which is 
made up of chitin, the material of which the skin, or out- 
side skeleton of the insect, is composed. This eye is a 
convex lens. The surfaces on each side curve outward. 
Below it there is a retina which receives the sight im- 
pression and an optic nerve that runs to the brain and 
carries the message of what is seen. 

Scientists are able to measure the focus of these: simple 
eyes of the insect just as they are able to measure the 
focus of the lens of a microscope. They find that the 
focus is so short that an insect could not see with them 
for a greater distance than one inch. Such insects as 
bees and wasps that live in narrow and dark quarters 
are likely to have these simple eyes more highly developed 
than have others. Some night-flying ‘insects have only 
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these simple eyes and it is therefore assured that they see 
but little. Butterflies, which go out by day, have no 
simple eyes, but highly developed compound eyes. 

The excellence of the vision of the fly, which is shown by 
its quickness in escaping, if attempts are made to catch it, 
is due to the presence of its big compound eyes. These 
are also present and highly developed in such other crea- 
tures as butterflies and dragon-flies. The compound eye 
is built on the same principle as the simple eye. It is 
composed of a modified skin, of chitin, which hardens into 
a lens and back of which there is a 
retina and an optic nerve. It is, in 
fact, a group of simple eyes packed 
close together. 

The outer convex lens appears on 
the surface. There is no lid to the 
insect eye and its surface requires no 
moistening as does that of the eyes 
of more highly developed animals. 
The fly cannot close its eyes and, 
further, they are stationary, and it cannot turn them in 
one direction or another. It is because of this fact that 
many lenses are needed, each set at a different angle so 
that the fly may see all around without the necessity of 
turning its head. 

It is surprising to find the great number of lenses in 
these compound eyes. The simplest of them are to be 
found in a Brazilian beetle, the eyes of which have but 
seven facets. The eye of the ant, which sees very little, 
has fifty facets. Much more complicated is the eye of 
the housefly, which has 4,000 facets. This is far from being 
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a record of separate lenses in a given eye, however, as 
those of the swallow-tailed butterfly have 17,000, while 
those of the dragon-fly have 20,000. The record is held 
by the eye of a certain hawk moth, which runs as high as 
27,000 lenses. 

These lenses are six-sided and, when viewed from the 
front with a powerful microscope, look not unlike the 
surface of a piece of honey comb. They are packed 
together in the same way as the cells of ahoney comb 
and tie back, of course, to a common retina and optic 
nerve. 

Despite this very complicated arrangement of the in- 
sect’s eye, it is, after all, a quite ineffective organ of sight 
when compared to the eye of man. Certain butterflies 
are thought to have the best eyes in the insect world, and 
yet they are barely capable of seeing the movements of 
large objects at a distance of five feet. The range of vis- 
ions of bees and wasps is generally not more than two 
feet. The housefly cannot discover the fact that at- 
tempts are being made to “swat” it until its pursuer is 
within two and one half feet of it. Thus does it appear 
that, while the sense of smell is much more highly de- 
veloped in insects than in the larger animals, the sense of 
sight is quite rudimentary. . 

The blue-bottle fly makes quite a racket with its wings 
because they move so rapidly. Scientists, always hunger- 
ing to isolate new facts against the possibility of some 
use being found for them, have tried to discover the 
number of the vibrations per second of the wings of the 
blue-bottle fly. These vibrations come too fast to count, 
but they create a musical tone as does the tuning-fork, 


188 OUR INSECT FRIENDS AND FOES 


the vibrations..of which are known. The pitch of the 
tuning-fork depends on the rapidity of its vibrations. 
The pitch of the tone of the wings of the blue-bottle fly 
has been compared with it, and it has been shown that 
they vibrate 300 times a second, which is going with con- 
siderable speed. 

The blue-bottle fly, however, is one of those few crea- 
tures in the insect world that can make a noise other than 
with its wings. In forcing the air in and out of the slits 
in its sides through which it breathes, it can produce that 
well-known drone which everybody has heard. 

This blue-bottle: fly is the scavenger, the buzzard, of 
the insect world. Its larve live in meat, devour it, cause 
it to decay, and get out of the way. Most flies are, in 
fact, scavengers. They and their young eat up unclean 
objects. In this way they do a certain amount of good 
in the world to pay in part for the havoc they work in 
carrying disease. 

They are, however, nearly always deadly. There is 
the buffalo gnat, for instance, that tiny hump-backed 
fly which tortures cattle and broadcasts disease among 
them. In Africa it is the tsetse fly that carries the dread 
sleeping sickness to its victims. Flies are responsible for 
the summer complaint of babies. 

This two-winged breed is,,in its relations to human 
beings, the outstanding exponent of frightfulness in the 
insect world. Through the centuries it has slain man and 
beast in countless numbers. Yet man himself has not 
known until the present generation the source of the 
slow death that was being dealt out to him. The murderer 
fly killed him as might a villainous guest in his house who 
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secretly put poison in his food. By the beginning of the 
present century he had discovered the treachery of this 
guest and he then took up the age-long challenge of 
Diptera, called the members of his own tribe everywhere 
to recognize this, their ancestral foe, as the murderer he 
was, to exercise eternal vigilance and to give no quarter 
in the war of its extermination. 


QUESTIONS 


1. (a) We often think of wars causing much needless loss of life. 

(b) What enemy, more deadly to man than war, is still in our midst? 

(c) Now that you have read the story will you join the ‘“‘Swat-the- 
fly” movement? Why? 

(d) How can little boys and girls help? 

(e) What can housekeepers do toward exterminating the common 
housefly? 

(f) Compare number of flies found in the farmyard to the number two 
decades ago. 

2. (a) Science has done much to make this world a safer place in which 
man might live. What has it discovered about typhoid fever? 

(b) What precautions were taken to eliminate typhoid fever in the 
World War by our government? Compare the sanitary con- 
ditions of the World War with those of the Spanish American 
War. 

(c) What havoc is brought about by the tsetse fly in Africa? 

3. Suppose you had as a neighbor an ignorant person who left his gar- 
bage can uncovered, who did not believe in screening his house, 
who allowed flies to settle on food prepared for meals, how would 
you proceed to make clear to him the dangers flies may cause? 

4. (a) Have you ever observed a fly walking on the window pane or 
on a ceiling? How has nature equipped the fly to perform this 
feat? 

(b) What part of the fly’s head helps him in making his escape? 

(c) Compare the vision of the housefly with that of the butterfly 
and other insects. 

(d) Illustrate the part played by the horse fly in our American history, 
July 4, 1776. 
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(e) Illustrate the part played by the blue-bottle fly, the buzzard of 
the insect world. 
5. How many species are there in Diptera, the order of flies? Resolved 
—that the housefly, sometimes called the typhoid fly, is not only 
an annoyance but a positive danger. 


CHAPTER XVI 
THE MOSQUITO 


HERE is no natural reason why a 
mosquito should bite a human being. 
Not one in a hundred million that 
come into the world ever does so— 
ever has an opportunity to do so. 
The natural home of the mosquito 
is the swamp, the wastes of the 
tropics, the great stretches of such 
regions of the north as interior 
Alaska. There are few men in these places. Not one 
mosquito in a million ever sees a man. They run the 
courses of their lives in a quite natural way without 
doing so. 

Then it happens that an isolated mosquito comes 
within range of a human being. That mosquito and all 
its ancestors back to the Adam of its family have gone 
along peacefully feeding on plants with but an occasional 
nip at some animal of the woods. There is some instinct 
buried within it, however, that causes its nature to change 
when it smells a man. Its instincts change from those of 
a plant feeder to those of a blood drinker. It becomes 
consumed by a single purpose, that of driving its drill 
into this human’s skin, setting its pumps to work and 
filling itself to bursting with his blood. 

It is only the female mosquitoes that are thus blood- 
thirsty. The males are harmless because they have no 
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antenne giving all the appearance of full beards, thus 
distinguishing them from the unwhiskered women, but 
they cannot bite. Give the female a chance, however, 
and she will carefully select a spot for drilling, will quickly 
penetrate to the red, and will begin to gorge herself. 
They have been seen to drink blood until they actually 
burst. Even though they do not go that far they take 
aboard such a cargo that their wings can scarcely carry 
it. Watch them making their retreats and you will ob- 
serve their labored flight and the fact that they must 
stop for a rest every few feet. If one resents the attack 
of the mosquito and crushes it while it is in the course of 
getting its meal, the result is likely to be a splotch of 
blood as the chief evidence of the wreck of its frail 
form. It should be borne in mind that this blood is 
not that which flowed in the veins of the mosquito, but 
that which it had drunk from its victim. The blood of 
this mosquito, like the blood of all other members of the 
insect world, it should be borne in mind, is not red, but 
pale and colorless. 

This blood-thirsty female, when she drilled her well 
into the human blood spring, used a quite complicated 
instrument. It was composed, in fact, of four drills within 
a sheath. When she had reached the blood supply, she 
found it advisable, that she might drink freely, to thin 
it a bit. She therefore squeezed a bulb which contained 
her reserve supplies of saliva and thereby injected this 
liquid into the wound and it spread through the blood 
near it. Her drink being thus thinned in accordance 
with her taste, she reversed her pumps and the blood 
began to flow into her own body. 
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When the wound received from the bite of the mos- 
quito tends to smart and swell, it is because of the pres- 
ence in it of this liquid that the visitor has injected. If 
the mosquito is allowed to sit quietly and drink its fill, 
it will withdraw with its meal the greater part of this 
liquid, and the result will be that there will be little an- 
noyance from, or swelling of, the wound. If, on the con- 
trary, the mosquito is disturbed early in its meal, is 
killed or driven away, the somewhat poisonous liquid 
remains and inflammation follows. It would seem there- 
fore that the logical advice to one who is being bitten by 
a mosquito is to exercise the instincts of hospitality and 
patience, to allow the visitor to complete its repast. 

As the possession of these drills with which she may 
penetrate the skin is an outstanding peculiarity of the fe- 
male, so is the possession of fluffy, beard-like antenne, 
constructed very much on the plan of the ostrich plume, 
a distinguishing feature of the males. 

The plumes of the male mosquito, however, serve a 
very definite and highly scientific purpose. Of late years 
it has come to pass that, when a steamship enters the port 
of New York, it begins to listen for a signal beneath the 
surface of the water. It has very delicate instruments on 
each side of its hull which it uses for picking up this 
signal. When it hears the signal on the port side, it real- 
izes that the sending station is on that side. The nose 
of the ship is turned in that direction until, finally, the 
signal is picked up by the instrument on the starboard 
side. When the instruments on both sides of the ship are 
getting the signal in the same degree, it is known that 
the nose of the ship is turned directly toward the sending 
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station. That sending station is at the New York end 
of the ship channel and, by going directly toward it, the 
vessel is certain to avoid shallow water. 

So, in the case of the male mosquito, experimenters 
have found that, when a certain note is sounded on a 
tuning-fork, the plumes on one side of its antennze may 
begin to vibrate. The mosquito receiving the message 
turns about, facing the sending station until the plumes 
on its antenne on the other side vibrate in the same way. 
At this point it knows that it is head 
on toward the signal it is receiving. 
This note to which the male mos- 
quito seeks to respond is the voice 
of the female mosquito, that song 
which harasses millions of human 
beings all around the world every 
summer evening. The insect makes 
it, as the blue-bottle fly does its 
drone, by blowing through the air 
holes in its sides. When the male 
mosquito goes to meet this sound 
he is, in reality, seeking a mate. 

One observer of mosquitoes found great numbers of 
them lying dead beneath a certain street light each 
morning. Upon investigation he discovered, oddly, 
that all of these mosquitoes were males. Further investi- 
gation revealed the fact that this light in its burning 
made a noise, struck a note which corresponds to this 
signal of the mosquito world. It vibrated a call to all 
the male mosquitoes in the vicinity and, determining its 
direction by their antenne, they flew to it, while the fe- 
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male mosquitoes, without receiving stations keyed to 
this note, failed to respond. 

The mosquito, it should be borne in mind, is a cousin 
to the fly. It is a member of the “two-winged”’ order, 
Diptera. In Spanish, ‘“‘mosco” means “‘fly’’ and the mos- 
quito is therefore “the little fly.”” The old English word 
for the little fly is “gnat.’’ In England the terms “gnat’’ 
and “mosquito” are interchangeable, but in America 
they are applied to different but related families of the 
order Diptera. 

The mosquito offers itself as one of the most con- 
venient families of insects to be studied. Unlike the other 
flies, unlike even the gnat, it is born in water. It breeds 
almost anywhere that still water is to be found. Swamps 
are its natural habitat. Standing pools of stagnant water 
anywhere serve its purpose. There is no better breeding 
place for it than the old-fashioned water barrel which 
sits under the eaves to catch soft water when it rains hard. 
A tin can in a rubbish heap which catches a bit of water 
becomes an incubator for baby mosquitoes. A discarded 
bottle with water in it may breed thousands of them. 

Whoever wishes to observe the life cycle of the mos- 
quito may do so by dipping up in the summer-time a 
milk bottle half full of water from any stagnant pool. 
If the mosquito has not already laid eggs in this water, 
she will probably appear soon to do so. The tiny eggs 
of some mosquitoes sink to the bottom and there hatch. 
Most of them, however, bind together their clusters of 
eggs, several hundred in number, in a tiny raft, which 
they fit with air bubbles to keep it afloat. Presently the 
eggs in this raft hatch out, and the youngsters plunge 
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headlong into the water. It is a joyous plunge, however, 
because the mosquito, unlike its fly cousins, starts out. 
by being a water animal. 

These mosquitoes in the larval stage are the familiar 
“wigele tails,’ the actions of which are known to every 
child. They are odd and active little fellows trimmed in 
bristles, and with the heads much bigger than their bodies. 
One of their most interesting feats is the manner in which 
they get air to breathe, for they are not wholly water 
creatures and would drown if kept too long beneath the 
surface. On the second joint from their tails these wigglers 
have what would appear to be a 
periscope, sometimes half as long 
as their bodies, just like those 
the submarines ran to the surface 
and peeped through during the 
war. It is not a periscope, how- 

; ever, because it is not made for 

ECC GE purposes of observation. It is a 
ventilation pipe. The wigglers ap- 

proach the surface of the water and send up this pipe. 
There is a float on the end of it which brings it just to 
the surface. The wigglers breathe through it and remain 
there at anchor, as it were, head down, taking their rest. 

An observer of these wigglers will see that, in the course 
of their growth, they shed their skins three or four times, 
on each occasion getting a bigger jacket, as is the way of 
the insect world. Finally they have reached the period 
of development where they should become pupz, enter 
that stage in which most insects hibernate, get a long 
sleep while changing from the grub form to that of a 
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flying creature of the air. The mosquito pupa, however, 
refuses to go to sleep, although it does stop eating. If 
you watch it in your milk bottle, you will find that, in- 
stead of becoming a motionless pupa, it. develops into an 
odd form, the like of which is not to be found anywhere 
else in nature. This mosquito pupa becomes an awk- 
ward, roundish creature, appearing to be mostly head, 
but with a tail-like abdominal section. It is shaped for 
all the world like a comma. It now has two ventilator 
tubes sticking up like donkey ears. At the end of its ab- 
dominal section there are two fluttering, leaf-like append- 
ages which it uses for purposes of navigation. When it 
flutters them, this tail of the comma naturally pushes on 
the side of the bigger roundish body of the creature to 
which it is attached. The result is that the whole 
pupa turns over and over in the water and its method 
of travel is by means of this somewhat comic system of 
rolling. 

Inside this awkward pupa the delicate form of the mos- 
quito is taking shape and can be observed to some ex- 
tent through its shell. 

Then comes the time when the mature mosquito is to 
be born. The pupa lies at the surface of the water. Its 
skin cracks open down the back and the dainty mos- 
quito emerges. It perches upon the habitation it has 
just left, using it as a raft until the chitin of its outside 
skeleton may harden and stiffen and its wings may dry 
that it can take flight. This moment upon the raft, 
while it is yet helpless as a creature of the air, is a pre- 
carious one for the mosquito. It often happens that 
it loses its footing, is blown over by a rough wind or 
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otherwise thrust into the water from which it has so 
recently emerged and, now being a creature of the air, 
there drowns. 

This mosquito, down through the ages, has been an un- 
ceasing irritant to man, has broken his rest, has dis- 
turbed his sleep, has caused him to expend much energy 
in fanning at hands and face and ankles in dislodging an 
uninvited guest. Man regarded the mosquito merely as 
an annoyance until, during the present generation, sci- 
entists went into the realm of infinitely small creatures, 
so small that they consist of but a single cell, and there 
traced a life cycle which revealed the manner in which 
certain death-dealing diseases which have killed millions 
were developed, later to be broadcasted by the mosquito. 

These scientists found that the mosquito, belonging as 
it does to the order of flies which is so malignant, so deadly, 
as a carrier of typhoid and other diseases, serves a no less 
tragic purpose. The mosquito has been shown to be a 
bearer of two particularly deadly diseases, malaria and 
yellow fever. 

A one-celled animal which the mosquito carries about is 
the cause of malaria. This infinitesimally small creature, 
known as a protozoan, is first discovered as a mere speck 
in a single red corpuscle of the blood. Only very power- 
ful microscopes can see it. It is, however, a living animal 
just as is an elephant. It demonstrates this fact by 
setting to work to eat that corpuscle, just as the grub 
of the parasitic wasp eats the moth egg in which it is 
deposited, or just as the donkey eats the hay in its manger. 
When it has devoured the contents of this corpuscle, it 
does a thing not encountered among larger animals. 
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It splits up, and each fragment of it sets out to find a 
new corpuscle to devour. In the course of this action 
these tiny animals release toxins or poisons. These 
probably come from a lack of proper arrangement for 
garbage disposal in their households. It is these toxins 
that cause people afflicted with malaria to have chills. 

Later in the development of the protozoa in the human 
blood, they take the form of wigglers, and in that stage 
find their mates. This, however, is the end for this tiny 
creature unless it can find the peculiar incubator which 
it requires for developing others of its kind. That in- 
cubator does not exist in the human body. It is found 
only in the stomach of the malarial mosquito. Unless 
this protozoan can escape this human world in which 
it has grown up, it can never hope to breed other genera- 
tions of its kind. Its race, unless it does escape, must die. 
There is but one means of escape and that is through the 
bill of a malarial mosquito. If this peculiar sort of mos- 
quito visits the human being who is suffering from ma- 
laria and sucks his blood, it will, in that blood, acquire 
some of these protozoa. It is the only chance of life 
for them. 

The protozoan develops within the mosquito and takes 
on a different form. One of them becomes 10,000 within 
the body of their host. 

This mosquito, thus ateem with this tiny creature 
which breeds malarial ague in human beings, then fares 
forth in search of a victim. The protozoa in her system 
were received from one human being, and she will pass 
them back to another in improved form and in good meas- 
ure. In the night she prowls about, singing her monot- 
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onous song, finds a sleeping victim, drills her hole, in- 
jects her saliva and, along with it, an enemy army which 
will attack the red corpuscles of his blood. So is malaria 
incubated and transmitted. 

The understanding of the manner in which yellow fever 
is transmitted grew out of previous discoveries with re- 
lation to malaria. The fact that yellow fever is trans- 
mitted by a mosquito and in no other way was established 
during and after the Spanish-American War which carried 
American troops and sanitary corps into the tropics and 
exposed them to this dread complaint. The discovery of 
the manner in which yellow fever is transmitted by a 
mosquito is regarded as one of outstanding importance in 
the history of disease. 

This, the deadly plague of the tropics, which used to be 
malignant in such cities as Havana and, upon occasion, 
found its way into New Orleans and even Philadelphia, 
has now largely ceased to exist. It formerly ran riot be- 
cause of the activities of a certain little mosquito well 
known in the tropics, a domesticated mosquito which 
lived in houses and operated in broad daylight, a mos- 
quito that knew the ways of man and how to circumvent 
him. The yellow fever mosquito was not so foolish as to 
betray its presence by its song. Being domesticated as it 
is, the noisy kind have been exterminated long ago. But, 
unlike the malaria mosquito, it must have a diet of blood 
to get along. And in getting that blood it carried the 
germ of yellow fever from one person to another. 

Man, knowing that yellow fever and malaria were due 
to the presence of the mosquito, has now directed his 
energies to a control of that insect and, by making that 
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control effective, has reduced the former to an impressive 
minimum, and produced a very material effect upon the 
prevalence of the latter. 
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The general principles in combatting mosquitoes are 
very simple. The first thing to do is to see to it that 
there is no standing water about the place. Pools should 
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be drained or filled in. No water should be allowed to 
stand in discarded or other vessels. The rain-barrel, if 
one is necessary, should be screened. Wherever it is not 
possible to drain standing water, it may be made mos- 
quito proof by the simple expedient of pouring a small 
amount of kerosene upon it. This oil spreads out in a 
thin film upon the surface and, when the mosquito larva 
or pupa comes up to breathe, it gets oil instead of air and 
the result is fatal. A demonstration of this may be given 
by putting but a teaspoonful of kerosene in the milk bottle 
which you have been using for the observation of the life 
of wigglers. Very soon they will all be dead. 

Man’s enemies of the insect world are numerous and 
deadly. The conflicts between man and certain of the 
insects are among the most desperate fights that are going 
on in the world today. When a rattlesnake bites a hunter 
in the woods and he dies, the excitement is great. But 
every day more deadly attacks are being made by these 
members of the fly order of insects on tens of thousands 
of men and babies, and it is but recently that we have 
begun to fight back. Man, finally, has learned that the 
order of ‘‘two-wings” must be marked for destruction 
and that every intelligent individual must be depended 
upon to do his duty in the circumstances. It is a fight 
for self-preservation. 


QUESTIONS 


1. Of which sex of mosquito was the poet Bryant thinking when he wrote: 
“Thou’rt welcome to the town; but why come here 
To bleed a fellow poet, gaunt like thee? 
Alas, the little blood I have is dear, 
And thin will be the banquet drawn from me.” 
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2. Topics for special reports: 
(a) The natural home of the mosquito. 
(b) The breeding place of mosquitoes. 
(ec) The life history of the mosquito—larva, pupa, adult stages. 
(d) Cause of itching and swelling that follows a mosquito bite. 
(e) How the male mosquito attracts his mate. 
(f) The mosquito as a carrier of malarial and yellow fever germs. 
(g) Communities that have successfully fought mosquitoes— 
Havana, Panama Canal Zone, New Orleans. 
3. (a) How does the malaria germ enter the body? 
(b) What causes the chill in malaria? 
(ce) What effective cure have we for the malaria germ? 


VOLUNTEER WORK 


4. (a) Describe the remarkable and heroic experiment carried on by 
Dr. Walter Reed. 

(b) On the tablet marking the grave of Dr. Reed is this inscription: 
“He gave to man control over that dreadful scourge, yellow 
fever.”’ What other stories do you know proving the heroism 
of the United States army surgeons and other self-sacrificing 
scientists? Pamphlets on this subject may be obtained from 
the United States government. 


Discuss THESE TOPICS 


5. (a) Prevention is easier than cure and far cheaper: therefore, it 
pays to make all standing water mosquito proof. 
(b) Laws against breeding mosquitoes are sadly needed in many 
places. 


CHAPTER XVII 
THE BORING BEETLES 


“RED TOP” in the pine woods is a tree 
with its throat cut, screaming for 
help. The plume of its crest pro- 
claims the fact that one of the 
worst enemies of the monarchs of 
the forest is at its vitals and is 
doing it to death. 

This enemy, but a tiny insect, 
in the course of getting its break- 
fast is wastefully killing this towering tree. It is cutting 
mere thimblefuls of its food from places so vital to the 
life of the tree that the wounds it inflicts are fatal. 

The pine beetle, a blackish little creature no bigger 
than a grain of rice, is at work just beneath the tree’s 
bark. Perhaps it is starting a plague of beetles that will 
run through the forest as disastrously as might a roaring 
fire. 

Already it is too late to save the life of this scarlet tree. 
It is too late even to punish the murderer, for he has com- 
mitted his crime and made his getaway. The wise police- 
man of the forest tries to detect its tragedies in their 
earlier stages when there are better opportunities for ap- 
prehending the criminal than in the case of the “red 
top.” The pine tree first gives evidence of the attack 
upon it by showing a paler green than that of its healthy 
fellows, a green which becomes yellowish, turning brown. 


During this development toward the “red top” the mur- 
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derer is still on the job and may be caught and punished. 
The interest of the community requires his punishment 
else his tribe may multiply and change this verdant forest 
into a waste of ghostlike trunks of dead trees. 

This murderous pine beetle flies about the forest through 
the summer on its clumsy sheathed wings. The purpose 
of its flight is to select new tree victims. Settling on a 
given pine as its haven, it drills through the outer bark 
and into that portion of it that is next to the body of the 
‘tree. There it begins cutting its tunnels and laying its 
eggs. Unfortunately this is at exactly the depth at which 
the sap is flowing up from the roots to nourish the tree. 
When one of these tunnels runs across the grain of the 
wood it cuts all these sap arteries. When enough of these 
are cut the tree can no longer get its nourishment and 
dies. 

In the meantime the eggs have hatched, have become 
tunneling grubs that help in the work of destruction, have 
developed into the transformation stage and gone to 
sleep in the outer bark. There they wake up as beetles 
and fly away to start attacks on other trees. 

The modern forester fights these tiny tree killers. 
During the winter time, when the development of the 
pine beetle is very slow, he goes into the woods, locates 
the trees that are paling from the attacks, that are in- 
fested, and cuts them down. If there are streams avail- 
able, he throws these tree trunks into them, thus drown- 
ing the beetle larve that are still asleep in the bark. If 
there are no such streams, he rips off the bark and burns 
it. Thus does he reduce the number of pine beetles which, 
in the spring, would go forth to kill other trees. 
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This wounded and dying tree becomes a favorite abid- 
ing place for another sort of beetle, the ambrosia beetle, 
wielder of a first class auger and founder of a peculiar 
civilization which exists deep in the wood of trees and logs 
that are wounded or felled and in which the sap is in a 
state of fermentation. Their taste runs to dying timber. 

The oak shelf in your bookcase, the leaf which you 
put into the extension table, the 
plank that you may have en- 
countered here and there in your 
experience that has been full of 
peculiar perforations, of tiny holes 
bored miscellaneously through it 
—these are former homes of the 
ambrosia beetle. These holes 
were put there by this beetle 
which lived for a while within 
the log from which these boards 
were sawed, usually after the tree 
was cut, yet before it had become 
A seasoned. 

The ambrosia beetle lives in 
the sapwood between the bark 

AMBROSIA BEETLE. and the heart of the tree. It 
lives there during the time that 

the log is dying because it is then that conditions 
exist that are just suitable to its remarkable skill as 
a gardener and its scheme of growing its own food here 
in the body of the log. It lives by gardening, by raising 
ambrosia. It is from this ambrosia that it gets its name. 

This food is made up of fungus which grows inside the 
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tunnels and excavations made by this little beetle, a 
quarter of an inch in length. This fungus and the manner 
of its growing is for all the world like asparagus. These 
beetles cultivate their garden under these peculiar con- 
ditions, proceeding much as might the man creatures who 
grow their crops in the sunlight: outside. They prepare 
their asparagus beds, fertilize them liberally with manure, 
plant their seed. 

This beetle asparagus, like that of man, must be cut 
at a certain stage of its development to furnish satis- 
factory food. If so cut, it will sprout again and grow 
crop after crop from the old stalks as does the sugar cane 
of Cuba. 

This fungus of the tunnels, however, is a menace to 
their inhabitants as well as their chief support. If they 
plant more of it than they are able to harvest, it grows 
rankly, goes to seed, fills up and obstructs their chambers, 
smothers them. Thus it is imperative that the ambrosia 
beetles exercise careful judgment in the planting of their 
crops. 

It is the fermenting sap of the recently living log that 
nourishes these crops. A time is sure to come when these 
logs will be too dry to serve their purpose. The female 
beetles, more alert, probably because theirs is the re- 
sponsibility for the next generation, know this, and leave 
the drying log in advance of the day of shortage. They 
go forth and seek logs fresh felled, or standing trees that 
have been killed by the girding beetles, and there es- 
tablish new homes. The male beetles remain in their 
comfortable quarters. With half the population gone, 
these males soon find themselves unable to keep the as- 
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paragus beds cut. The vegetation slowly encroaches and 
overwhelms these males. Often it is found that groups 
of them club together in certain tunnels and fight the on- 
coming jungle, surviving as long as they can. In the end, 
however, they are overcome, and may often be found 
huddled together in their last stand. 

Another boring insect that one is likely to encounter 
now and again is the powder-post beetle, tiny shred of a 
creature which attacks the sapwood of such hard timber 
as hickory, ash, and oak after they are dried and seasoned, 
presenting stubborn surfaces to the carpenter’s nail or 
saw. They may give evidence of their presence in the 
dust from borings beneath one’s office desk. They may 
work in the handles of the tools there in the wood shed. 
The very timbers of the house in which one lives may be- 
come infested by them. They do great damage to stocks 
of seasoned wood that may be held for use by manufac- 
turers. It was these powder-post beetles which some years 
ago attacked the beams of Westminster Abbey and threat- 
ened its destruction. They are hard to combat but, 
poison solutions put on like paint with brushes is often 
effective. At Westminster, however, the beams were so 
weakened that it was necessary to replace them. 

There is probably no member of the insect world that 
has established itself a better known type among human 
beings than has the bookworm. The human bookworm, 
given to boring his way between musty covers, is to be 
found in every library, in almost every family. It is an 
odd fact, however, that the original insect bookworm 
from which this student takes his name has almost 
ceased to exist. It is more a historical than a literal 
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character in the family of insects. The scientists, however, 
know a good deal about it. They know, for instance, 
that it is the young, the larva, of a certain sort of tiny 
beetle. This beetle used to lay its eggs among damp and 
musty books, where they hatched and immediately set 
about driving their tunnels. The possibilities that lay 
within the drill operated by this small creature are noth- 
ing less than marvellous. There is a record, for in- 
stance, of thirty-seven volumes standing side by side on 
a book shelf which were penetrated by one small worm. 
It drove its tunnel through them, regardless of book 
covers, introductions, dulness of text, details of appen- 
dices or aught else. 

The ravages of the bookworm are to be found in many 
ancient manuscripts, particularly those which have come 
from warm and damp climates. In modern libraries the 
bookworm hardly exists at all. In the Congressional Li- 
brary, at Washington, one has never been seen. The care 
taken of the modern library is unfavorable to their exist- 
ence, and the modern publisher has a disconcerting way of 
putting a bit of insect poison into the glues he makes for 
bindings that is very discouraging to insects. 

King of all the boring insects is the Capricorn beetle, 
or goat beetle, so called because of the length of its horns 
that resemble those animals. It is born to live the greater 
part of its life in the larval stage there in the heart of 
the great oak tree. Hatching from its mother’s egg, it 
digs in deep and begins three years of precarious wander- 
ings through the solid wood which furnishes it both 
shelter and food. The tunnel it makes in the beginning 
would fit a slender straw. As the grub goes on and on, 


210 OUR INSECT FRIENDS AND FOES 


however, its dimensions increase, and when, after three 
years in its wooden solitude, it prepares to emerge, it 
has become a stout grub as big as one’s finger and very 
tempting to the palate of the woodpecker which goes 
about thumping the trunks of trees, making soundings 
in its attempt to locate these grubs. 

This grub of the capri- 
corn beetle is little more 
than a scrap of intestine, 
a delicate bit of a grub 
with a white skin as soft 
as satin. Here in its 
lightless prison it has no 
use for eyes and does not 
develop them. Neither 
does it need ears with 
which to hear, nose with 
which to smell, nor even 
taste with which to dis- 
criminate its food, for 
there is no choice in 
food. To this grub, 
| therefore, there is little 

‘CAPRICORN BEETLE. left other than the single 
sense of feeling. 

So frail a thing it is that the wonder is great that it is 
able to drill this tunnel through wood which would test 
the stoutest auger. The tools with which it does this 
work are spoons with a razor edge attached to its jaws, 
its mandibles. With these it scrapes incessantly, shaving 
off the surface that is before it, extracting the juices from 
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its shavings for its own nourishment and piling its rubbish 
behind it. Each day it has gone a little way on its three- 
year journey. 

To operate an auger like this there must surely be 
something against which the insect braces itself to exert 
its pressure. Yet it has not even a foot to put to the 
ground for a push. It has no legs upon which it can 
walk. Lay it there on your desk and it cannot crawl 
an inch. It can more easily bore through a board than 
crawl across it. 

This grub of the Capricorn beetle in fact is constructed 
to walk ina tunnel. In doing this it uses one of the oddest 
devices in the world as a substitute for feet. These are 
rings about its body that can be brought to bear as feet 
above, below, or on the sides. These rings can be swelled 
to fill the tunnel or slackened to pass through it at its 
will. Wanting to move in this tunnel, this grub may ex- 
tend the rings on the back part of its body until they 
fill it and take hold of its walls. Then the grub can 
stretch out its body to its full length ahead. Then it can 
expand the front rings, swell up its muscles until they 
take hold. The back rings are then slackened and drawn 
up. They get another hold and press the body forward 
again. Thus does it make its own slow progress in its 
peculiar habitat. Thus does it grip the walls when it 
would press upon the auger with which it bores. 

The great day for the Capricorn larva comes after 
three years of boring when an instinct tells it that soon 
it is to enter the long sleep from which it will emerge a 
strange and compelling creature, an armored and long- 
horned beetle. From its place there in the depth of the 
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tree trunk, it turns its drill toward the light of day and 
bores steadily, possibly through half a foot of hard wood. 
Finally a point is reached where the feel of its drill tells 
it that it has almost reached the outside. Here it stops 
with a layer of wood as thin as a piece of paper before it 
and sets about making elaborate preparations for the birth 
of the beetle that is to be. 

Going a little back into its tunnel, the grub excavates 
the transformation chamber. This is two or three inches 
long and wider than it is high—such a chamber as this 
larva has never dug before. From its walls it scrapes in- 
finitely fine shavings and lines this chamber with them 
until it is padded as soft as velvet. Then across the 
mouth of the chamber it builds a barricade which it 
seals on the inside with a lid made of a chalk-like sub- 
stance which it secretes from within itself. With every- 
thing thus in readiness for the unhardened beetle that 
will come from the cocoon after the sleep, it lies down to 
wait the transformation. 

One other precaution it always takes. In this trans- 
formation chamber it, as a grub, has had no difficulty in 
turning about, in going which ever way it willed. In- 
stinctively it knows, however, that when this beetle is 
born it will be a creature of stiff armor plate as incapable 
of turning about in these narrow quarters as is an auto- 
mobile in an alley. There is consequently one vital thing 
to be borne in mind when the grub lies down to sleep. 
Its head must be toward the door. In all the history of 
Capricorn beetle investigations no case has ever been 
discovered in which this humble grub with but a single 
sense neglected to take this precaution. 
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QUESTIONS 


. When we look at the magnificent pine trees stretching their giant 

branches to the sky, we cannot help noting their strength. It is 

hard to conceive how a tiny insect can cause the death of such as 
these. And yet this is so! Why are the wounds made by the pine 
beetle fatal to this monarch of the forest? 

. (a) What tells the forester of the presence of the enemy at work? 

(b) How does he fight these tiny tree killers? 

(c) Note the precautions taken by the careful forester in winter to 
reduce the number of pine beetles in the spring. 

. (a) We generally think of live, growing things as being objects of 
attack from enemies. The ambrosia beetle is an exception to 
this general rule. Note its home, method of getting a liveli- 
hood, and its gardening abilities. 

(b) In what way may the “beetle asparagus’’ prove a menace to the 
inhabitants? 

(ec) What precaution does the wise mother beetle make in selecting 
her home? Note the fate of the males. 

. (a) The boring beetles are very destructive. How did the ‘‘powder- 
post’’ beetle threaten one of the world’s historic places of 
interest? 

(b) Examine the hardwood furniture in your home. Do you find any 
evidence of this beetle’s former attacks? 

(c) How did the human bookworm get its name? Why are real insect 
bookworms less common today? 

. The capricorn or goat beetle is an interesting example of adaptation 
to environment. In illustrating this law, consider the fol- 
lowing factors: 

(a) Lack of eyes, ears, and sense of taste. 

(b) How fitted for tunnel life. 

(ce) Means of drilling its tunnel. 

. We have read of wonderful and magic-like happenings in the insect 

world. What interested you most in this story? 


15 


CHAPTER XVIII 
THE BOLL WEEVIL 


ERE is a tiny, foreign creature not as 
big as a pea which levies a tribute of 
two hundred million dollars a year 
upon the American people, invades 
American soil, and collects—an insect 
that has changed the trade currents of 
the world. 

Having an instinctive prejudice 
against paying tribute the American 
people has resented bearing this un- 

approved burden, and has resisted it. Long ago it declared 

war upon the invader, rallied the forces of the government 
and the people, summoned science to its aid, and met the 
enemy in the open to give battle. 

For a generation the fight has gone on. Each year 
during that generation the invader has advanced his 
lines, has occupied more American territory, has levied 
a bigger tribute. 

Today as dominant a person as Uncle Sam, most power- 
ful person in all the world, he who cut continents apart 
at Panama, who bridged the Atlantic and sent his millions 
to fight in the World War, admits that he cannot repel 
this one small enemy, an insect. It must remain within 
his borders, he reluctantly acknowledges, and he will 
pay this annual tribute, but will bend his every effort to 


keep that tribute from growing larger—to reduce it if 
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possible. Yet he has no hope of avoiding this handsome 
payment now and indefinitely into the future. 

This collector of tribute is none other than that enemy 
of the South, the boll weevil. Back in the nineties it 
entered the United States down there where Texas touches 
Mexico near the mouth of the Rio Grande. It started its 
march inland, dug itself in, each year advanced its lines 
from 40 to 160 miles. If the authorities had taken the 
advice of the entomologists in the beginning, if they had 
established a zone bare of cotton ahead of the weevil, 
it could have been stopped. But this was not done. In 
thirty years all that part of the United States from the 
Gulf of Missouri and from Mexico to North Carolina, the 
greatest cotton producing area in all the world, was oc- 
cupied. 

These little drab, hard-shelled, long-snouted weevils 
hide themselves in trash about the cotton fields, in ad- 
jacents woods, in the Spanish moss that festoons Southern 
forests, keeping themselves as warm as they may through 
the winter. A small percentage of them live through to 
emerge in the spring, breed new generations, and begin a 
repetition of their depredations. During the summer 
they fly about the cotton fields, laying their eggs in the 
young cotton bolls that have just begun to take form and 
from which the white fiber would grow later, there to 
hatch into grubs which will eat out their hearts, blight, 
and kill them. So is the great staple crop of the South 
injured, in some places almost exterminated. 

The gipsy moth which attacks the trees of New England 
came from Europe. The cottony cushion scale which 
at one time threatened the orange crop of California was 
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introduced from Australia. The grasshoppers which 
sometimes swarm over the wheat lands of the Mississippi 
Valley spring from the waste lands of our own Rocky 
Mountain regions. This invader of the cotton fields of 
the South is an uninvited guest originating in the far 
interior of Mexico. 

Though the most insidious enemy which cotton has 
in all the world, this weevil is itself a child of cotton. 
Were it not for cotton every boll weevil in the world would 
this year die and there would be no more of its kind. 
When an insect is so dependent upon a single plant, that 
very fact is evidence that the two have lived together for 
many thousands of years. 

It is not generally known that cotton originated in 
tropic America, that, as a wild plant, it first grew along 
that narrowed strip from Mexico to Peru where the 
Americas are linked together: This wild cotton, mother 
of the plants that we now cultivate, grew on trees. The 
cotton plant in its natural state is, in fact, a tree. It is 
at home in the tropics where there are no frosts to nip it 
in the autumn and so it grows throughout the year as do 
the trees of our orchards. When domesticated, however, 
and brought to a more northern clime, it is killed each 
year with the coming of frost and must be planted again 
in the spring. Thus is cultivated cotton one of man’s 
odd developments of a plant which in nature was a thing 
quite different. 

It is in these cotton trees of tropic America that this 
boll weevil has lived through the centuries until the 
habit has become so deep rooted that it can raise its 
young no place but in these cotton squares. When it 
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crossed the Rio Grande, therefore, and found itself in the 
presence of innumerable cultivated cotton plants, it had 
found a condition more favorable to its racial develop- 
ment than could have been conceived by even the im- 
aginative Jules Vernes of its race. Here was half a great 
nation given over to the careful. cultivation, of unlimited 
quantities of the very food upon which its existence and 
multiplication depended. There was latent within it 
the possibility of rapidly increasing its numbers. All it 
needed was a sufficient supply of cotton bolls in which 
to lay its eggs. Busily it went to work in this insect 
promised-land and soon there were more boll weevils in 
the single state of Texas than had ever before existed in 
all the world, and because there were boll weevils in 
Texas, the cotton output of that great State tragically 
declined, and the profits in its cultivation almost ceased 
to exist. 

The boll weevil is a member of that great family, the 
beetles, those hard-shelled creatures which the scientists 
call coleoptera, which means “sheath wings.” The 
weevils are little and inconspicuous beetles, from one- 
eighth to one-quarter of an inch in length, their outstand- 
ing distinction being the possession of a long snout. 
They go about drilling holes with these snouts, laying 
their eggs in the holes, and using their snouts again to 
tamp them in. It is such a weevil, but a little different 
from the boll weevil, that lays its egg in the cherry or 
the plum and produces the worm so often encountered in 
those fruits. The weevils are unusually disgusting nui- 
sances. 

When the weevil egg is laid in the cotton square, there 
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emerges from it in three days a tiny grub which sets about 
feeding on the vitals of this fountain source of cotton. 
The result is that the square is killed, that it eventually 
drops off, that it produces no cotton. Where the weevils 
are sufficiently abundant, entire fields produce no cotton. 

The campaigns of the government for the past genera- 
tion, directed by its men of science, have had as their 
object preventing this little insect from laying its egg in 
this cotton square. They have nowhere succeeded. 
They have held the weevil in bounds, but they have not 
been able to drive it out. 
They have been able to point 
out to the farmer the wisest 
course under the circum- 
stances, to urge him to clean 
up his fields in the fall so 
that the boll weevil may have 
no place in which to keep 
alive, to plant his cotton 
early so that the crop may 
be harvested before the wee- 
vils became numerous and, finally, to resort to a scientific 
method of poisoning the insects. 

In the beginning there was the entomologist’s hope that 
parasites might be found that would successfully combat 
the boll weevil. As a matter of fact, there are scores 
of parasites that do much toward maintaining the balance 
of nature—toward holding this insect in check. There 
are parasites that lay their eggs within the cotton bolls 
already occupied by the weevils and these eggs hatch 
and devour the developing grubs. In some fields it has 


BOLL WEEVIL LARVA IN COTTON 


THE BOLL WEEVIL 219 


been shown that 50 per cent. of the weevil grubs are 
killed by these parasites. There are other insects also 
which, after they are fully grown, prey upon the boll 
weevil grubs, regarding them as choice items of food. 
The most important of these are certain minute brown 
and yellowish ants that frequently occur in the cotton 
fields of the South, and may be seen running busily up 
the stalks, peeping inquiringly into the bolls and, where 
these are found to be occupied by weevil grubs, plunging 
in and pulling those tiny creatures out to bear them away 
to the ant burrow. Yet other ants attack the cotton 
squares that have fallen to the ground and likewise des- 
patch their occupants. These insect enemies, however, 
are not sufficient to vanquish the boll weevil, and it 
holds its place despite them. 

After a generation of experiment, the government and 
the cotton growers have come to the conclusion that the 
only method of combatting the weevil which gives as- 
sured results is the use of poison. Many years were re- 
quired in working out the detailed method of getting a 
dose of poison to the millions of weevils that inhabit a 
given cotton field. Finally a scheme was perfected which 
is today in operation throughout the cotton region, and 
the employment of which is. becoming steadily more 
nearly universal. The poison used is calcium arsenate, 
and the form in which it is employed is that of a finely 
ground powder. Machines have been developed for 
dusting this powder over the plants of the cotton field. 
The principle is the same as that of the little “gun” 
which is used for dusting insect powder behind the mold- 
ing boards of one’s own households. It is blown among 
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the plants and there sticks and perchance finds its victim. 
The simplest of these machines may be borne by a laborer 
and operated by hand. A more complicated sort is op- 
erated between two rows of cotton by a single horse and 
dusts the plants on both sides of it. A yet more compli- 
cated machine straddles a row and dusts a wider swath. 
The highest development of the poison-dusting idea is 
its use by airplanes which fly low over the cotton, blow- 
ing out clouds of the powder and thus carrying the pos- 
sibility of death to wide swaths of cotton fields covered. 

This poison powder obviously will stick to the plants 
better when they are covered with dew. It is, therefore, 
wise to do the dusting at night or in the early morning. 
The weevil may eat the poison in the course of getting 
its breakfast or, what is more likely, may drink of the 
dew which has dissolved some of it and thereby meet its 
death. 

For five dollars, it is estimated, a farmer may dust an 
acre of cotton four times. This number of dustings in a 
season properly administered is a satisfactory insurance 
against material injury from the boll weevil. The in- 
vestment of this five dollars on an acre on the general 
average will return to the farmer five times that amount 
of money. So is the wisdom of the investment assured. 
So, because of this insect, does it seem that the cotton 
erower of the South, if he is to raise cotton at all, must 
accept the burden of five dollars on an acre of his crop 
year after year indefinitely. 

This long-continued fight against the boll weevil is 
again an illustration of the desperate and unceasing 
warfare between man and the insect world—the longest, 


THE BOLL WEEVIL 221 


most expensive, most difficult warfare that has ever 
been carried on since time began. The battles in this 
warfare may be seen whichever way one may turn. 
Without shifting one’s attention from the beetle hordes 
of which this boll weevil is a member, numberless con- 
flicts may be seen. 

There is, for example, the familiar potato bug which is 
in reality the potato beetle, a cousin of the boll weevil, 
a brilliantly striped marauder which appears on the plants 
and devours them. The potato bug spends the winter 
under ground, emerges about the time the potato plants 
begin to show, lays its eggs in their leaves, and these 
hatch into livid red larve for a new generation. There 
are two or three broods a season, and whoever grows 
potatoes is likely to have to wage upon them a campaign 
of repeated poisoning. This campaign is comparatively 
simple, since it consists merely of sprinkling the potato 
plants with powdered poison, usually Paris green. 

He who attempts to grow asparagus encounters an- 
other beetle, this time an introduction from Europe, 
one-fourth of an inch long, black with red and yellow 
markings. It lives in the ground through the winter, 
but comes out early enough to lay its eggs in the first aspar- 
agus shoots. Slimy, greenish slugs emerge from them and 
eat into the plants. The asparagus grower cannot apply 
poison because his customers eat these tips. He must, 
therefore, resort to strategy. When he cuts the asparagus 
from his beds, he should allow a few stalks to stand. 
The beetles, having no other place, will lay their eggs in 
great numbers in these shoots. After a week they are 
cut and destroyed. By always leaving these few stalks 
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as traps for beetle eggs the numbers of the pests can be 
kept down. But the fight must never cease. 

Blister beetles are well known and worked as potato 
bugs before the arrival of the immigrants from Europe 
that are now more numerous in the gardens. These 
blister beetles get their name because of the fact that, 
if you catch one, it will throw out a liquid from its joints 
that will blister your fingers. This is its method of de- 
fense. This insect performs, in the course of its life cycle, 
some most remarkable feats. Its mother lays her eggs 
in some flower, a rose, for instance. They hatch into ac- 
tive little creatures known as triungulins. This triungulin 
is an acrobat and a bareback rider. He lies in wait in his 
rose until just the mount he wants comes along. This 
mount is a fuzzy bee that has its burrow in the ground. 
The triungulin springs lightly to the back of this bee. 
It does this solely for the purpose of stealing a ride. It 
clings on until the bee has reached home. Then, showing 
no gratitude for the transportation furnished, this vicious 
little creature alights, crowds its way into a cell which 
the bee has arranged for its young, eats her larva there 
and feasts for growing days on the food that has been 
provided for that larva. Eventually a beetle comes from 
the cell that was intended to produce a bee. 


QUESTIONS 


1. (a) Many of our insect pests have come into the United States from 
foreign countries. Illustrate. 

(b) Name the original home of the cotton boll weevil. In what 
section of the United States do we find it today? What phys- 
ical conditions promote its spread in these regions? 

(c) Would it have been a wise thing for the cotton growers to have 
taken the advice of the entomologists? 
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. (a) The cotton boll weevil is absolutely dependent upon cotton for 
its existence. What does this prove? 

(b) How could this pest be exterminated once and for all? Are the 
Southern planters willing? Would you be willing? 

(c) Compare this cure with the treatment of herds of fine cattle if 
the hoof-and-mouth disease breaks out. 

. (a) Some of our most troublesome pests are found among the weevils. 
Illustrate. Mention the important characteristics of this 
family. 

(b) Insect enemies have been found in other cases to maintain the 
balance of nature by preying upon the wrong-doers. Has the 
cotton boll weevil any enemies? Why has this source of relief 
been unsatisfactory in coping with the situation? 

. (a) What means has the government found to do most good in 
destroying this pest? 

(b) Describe the various methods used by the Southern farmer in 
protecting his cotton crop. 

. If you were a farmer how would you combat such problems as the 

potato bug, the asparagus beetle, and the blister beetle? If you — 

did not know what to do in such a case, where would you go for 

advice? 

. Would it “‘pay” for all citizens to have a knowledge of the basic and 

fundamental facts of science pertaining to our common, everyday 

life? Prove your statement. 


CHAPTER XIX 
THE FLEA 


AKING it all in all, you will find that 
the flea, in its manner of life, has shown 
the rarest judgment of any of these 
creatures of the insect world. 

It has chosen a home deep in the 
fur jungles of the animals on which it 
lives. It is a snug home entirely shel- 
tered from rain and storm, a home not 
reached by the blistering sun of sum- 
mer nor the rigors of winter’s cold. Other insects 
may confine their activities to the summer months, 
may run their courses and die by autumn, leaving 
only a few to carry the race over to another spring by 
means of a long sleep. Not so, the flea. Its home is 
equally good summer or winter. It can continue its life 
cycles without seasonal interruption. Aside from its fur 
protection, its lodging is supplied with artificial heat. 
The heat is furnished by the landlord free of charge. 
The furnace never goes out. An even temperature is 
maintained day and night. There are no fires to build, 
no ashes to carry away. 

In choosing its place of residence, the flea also has 
solved the question of keeping always on hand an abun- 
dance of food. This animal on which it lives, this model 
landlord of the even-heating furnace, also maintains an 
inexhaustible supply of the choicest of food, a food so 


excellent that nothing else in the world would tempt the 
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flea to dine out. This food is none other than good, red 
blood. There are inexhaustible supplies of it just be- 
neath the floor of the flea lodgings. The flea, incidentally, 
has a first class auger. Whenever it would dine it has 
only to bore a hole in the floor and drink its fill. There 
is never a shortage of supply—no reason for a practice 
of food economy. And the grease never hardens on the 
gravy. The food supply is kept in a thermos bottle that 

maintains it always at a degree of heat that sega with 
the dictates of flea appetites. 
This, in fact, is an almost 
faultless home which this wise 
insect has chosen. 

The flea does not even have 
to worry about transportation. 
These hosts run merrily about. 
Any time the flea wants a 
bit of a change, to sleep for a 
while in a pile of shavings, to 
investigate the habits, cus- ee oY 
toms, and hospitality of these 
men creatures, it has only to hop off its mount, have its 
fling, and later climb back on Fido while he is Gpineds 
there on the door mat. 

The flea, thus accustomed to all modern conveniences 
in its home, promptly moves out when there is any in- 
terruption of satisfactory service. The cat upon which 
it is living and feeding may die. The furnace dies 
down. The food gets cold. The fleas immediately move 
out. There are no fleas on dead cats. 

Once upon a time, a hundred thousand or maybe a 
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million years ago, this flea had wings. There are small 
nubs on its sides that show where they once grew. That 
was before it settled down to life on hairy animals. It 
had to hustle in those days and needed wings to get about. 
But not any more. It does not now need these air agita- 
tors in its business, so it has discarded them. 

The flea is a sort of distant relative of the fly. It is 

sometimes styled a highly specialized fly. Go back far 
enough and it has a common ancestor with the fly. 
But the flea seceded from the fly family and started an 
order and a civilization of its own—a race of dwellers in 
these moving jungles. Some entomologists still put the 
flea in the fly order, the Diptera, the “two-wings.”’ Other 
scientists, however, give it the distinction of an order all 
by itself, and a name that is as awkward and difficult as 
any in the dictionary. They call it Siphonaptera. Any- 
body knows that “‘siphon” means tube. It is here used 
because the flea drinks through a straw. It is harder to 
guess, however, that “aptera’’ means ‘‘wingless,”’ which it 
does, and the flea is obviously without wings. So Siphon- 
aptera means “‘tubewingless.”” The flea is, therefore, Mr. 
Tubewingless, which, to be sure, sounds a bit awkward, 
but is, none the less, its scientific name. 
* This flea more or less deserves to be placed in an order 
all by. itself because of its peculiar make up. Nearly all 
the insects, for instance, are flattened upon the surface 
upon which they live. Note, for example, the cockroach, 
the ladybug, or the butterfly. The flea, on the contrary, 
is flattened the other way. It is shaped something like a 
hatchet, but a hatchet that stands on its head with the 
edge forward. 
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There is a reason for this. The flea lives always in the 
jungle. If it moves at all it must split that jungle. It 
could not get through the hair forest at all if it was 
flattened like a cockroach. It could not even find a place 
big enough to sit down. It must have a sharpened prow 
like a ship. 

But the jungle in which it lives is so dense as to require 
other aids for its penetration. The flea might crowd 
itself deep into the underbrush and then, when it stops 
pushing for a moment, its sides being slick, it would flip 
back to where it started. What it wants to do is to get 
ahead in the world. When it has made a certain advance 
it does not want to slip back again. ‘lo guarantee against 
this, therefore, it has taken thought, which might not be 
a bad idea for certain creatures on a much higher plane 
of existence. It has grown some spines on an otherwise 
naked body. They lie down on the body, points back- 
ward. When it has wriggled past given objects in the 
jungle, these spines take hold and keep it from slipping back. 

These spines also serve a good purpose in helping it 
escape when captured. If a man happens to catch a 
flea between his thumb and forefinger, he is likely to 
notice that it is quite hard to hold. It kicks and 
squirms and these spines take hold and work it always to 
the front. Presently it is gone. Not many people know 
fleas well enough to advise as to details of their capture. 
One point might be borne in mind, however. If the fingers 
are kept wet while flea hunting, the chances of holding 
the victim will be hetter. If captured fleas are plunged 
into a bowl of water, also there is less chance of their es- 
caping. 
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Another odd thing about fleas is that they are prac- 
tically blind. Some of them, such as the bat flea, for in- 
stance, have no eyes at all. The dog and cat fleas have 
only simple eyes with which they can see not more than an 
inch away. It is all they need in the jungle. None of 
them have the compound eyes common to most insects. 
Their easy lives call for no long range vision. If a flea 
were called upon to play center field, to knit, or go to the 
movies, it would need better eyes. But in the indolent 
luxury of its well-ordered home it has needed eyes so little 
that they have steadily dimmed and almost disappeared. 

The antenne of the flea, as is the case with many in- 
sects, are its chief dependence in getting along. As feelers 
they are very handy in the jungle. Their sense of smell 
guides them to the animals upon which they live. They 
are peculiar antenne, different from those of any other 
insect in that they have grooves in which they can be 
laid away. They are on the sides of the flea’s head and, 
when he starts through the jungle, they would cause a 
lot of trouble if they stuck out as do those of most insects. 
But they do not. They fold back into a groove in the side 
of the head kept for the purpose. 

There are three main families of fleas of which the hu- 
man fleas of Europe should probably be named first. It 
makes its habitation in the houses of the people and feeds 
largely upon human blood. Strangely it has never se- 
cured much of a foothold in the United States, although 
better established in Canada. It has been suggested that 
Canada is more closely tied to Europe than is the United 
States. 

Then there is the dog and cat flea which is very much 
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like it. There is also the bat flea and fleas that live on 
pigeons and poultry. These are all much alike. The 
dog and cat flea is much inclined to leave those animals 
and busy itself upon occasion with the master. The dog 
and cat flea is the species most often encountered in 
American households. 

Fleas do not live on as many kinds of animals as is 
generally supposed. Members of the dog family, cats, 
rabbits, bats, pigeons, and poultry about run the gamut. 
Cattle, sheep, horses, and such are immune. Current 
opinion is to the effect that monkeys are well supplied 
with fleas. At the Zoo crowds watch them ministering 
to each other and think that they are picking fleas. This 
is not true at all for they have no fleas. Whatever else 
their purpose, they are succeeding in fooling the human 
throng. 

The most hurtful of fleas, the Jigger, encountered in 
the West Indies, South America and, in fact, in some of 
the extreme Southern States, is unknown to most citizens 
of this country. It is a small flea, and the female attacks 
the bare feet of human beings, bores herself into them be- 
tween the toes and under the toe nails. There she swells 
with ripening eggs until she is as big as a pea, causing 
great pain and inflammation. 

The female flea is not as small as the male flea, the fe- 
male being more highly developed in most of the crea- 
tures of the insect world. These females do not get along 
very well together as can be demonstrated by putting 
them into a test-tube together. They immediately go 
at each other hammer and tongs, fighting desperately. 

The flea is better fitted for jumping than even that 

16 
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specialist, the grasshopper. All six of its legs are geared 
for flinging its body into the air. Small as it is, it can 
jump a foot high. It can be broken of jumping, however, 
as has been proved by certain individuals who have taken 
great pains in training fleas to perform tricks. By con- 
fining them in small glass boxes where they will bump 
their heads every time they hop, they may be discouraged 
and soon broken of the hopping habit. Thereafter they 
will plod quietly along on their six legs. 

In America the dog and cat flea are oftenest encountered 
in the house. They live on these pets and may breed in 
great number. They lay their tiny eggs in the hair of 
the animals and these fall off on the floor, get into the 

— carpet or into cracks or, more nu- 
merously, into the bedding of the 
pet, and there hatch into a tiny 
worm-like larva. This baby flea 
lives on decaying animal or vege- 
table matter for some days, spins itself a cocoon, and be- 
comes a pupa. When it emerges, it is a flea, ready to find 
itself a model home on the first cat or dog that comes near. 

Insect powder is the greatest enemy of the flea. When 
the family cat or dog gets them in great numbers it is 
necessary only to turn them on their backs and rub the in- 
sect powder into their fur to make the flea tenants most 
unhappy. Then the powder may be sprinkled freely 
about the sleeping places of these pets, even in the beds 
of the human occupants of the house. The fleas breathe 
this powder into their ventilating systems, and the re- 
sult is disastrous. 

Another sure method of getting rid of fleas is to trap 
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them. The best of traps is a dog. A dog can go about 
the house and, taking a quiet nap here and there, pick 
up a high percentage of fleas as it goes. If the dog is 
then washed with carbolic soap, all these fleas are killed. 
The dog starts out again, clean and uninhabited, and, if 
there are plentiful fleas about, soon returns alive with 
them. If he is washed again with tar soap, another in- 
stalment of the pests is killed; he may then be sent out 
to trap another lot. Each time he returns with fewer 
fleas because the supply is being lessened. If this program 
is continued for a few weeks, washing Fa 

the dog every two days, the stock of 
fleas will soon be exhausted. Eventu- 

ally the last fleas will be caught. 

The flea is generally considered a 
creature which, in this world, plays the 
part of the comedian. His contact with _ |\'\! 
man is usually of a burlesque nature, 
and man’s conduct under that contact 
has often been used for purposes of provoking laughter. 

As a matter of fact, the flea in his major réle is a heavy 
tragedian, an instrument of death and destruction. His 
relationship to the fly family, remote as it is, is again in- 
dicated by the fact that he is a carrier of disease and as 
such exerts a malignant influence on man, not unlike 
that of the fly and the mosquito. 

It is the flea that transmits that dread disease of the 
Middle Ages, the bubonic plague, which, though less un- 
controlled today than of old, still appears now and again 
and takes its toll. Bubonic plague is a disease of sudden 
death, which may smite a victim on the street as though 
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he were shot by a gun and cause his death after a few 
convulsive gulps. Its native home is India and reserve 
supplies of it are supposed to exist in the wild country 
about the Himalayas. They keep alive among the black 
rats which are native of that region. Black rats, however, 
become ship rats, and, as vessels of commerce go about — 
the world, the pests are carried to many ports. 

Bubonic plague may be prevalent among these rats. 
Those animals that have it would get well or die and the 
disease would disappear were it not for the fact that 
there is an insect carrier which transmits the germ of it 
from one rat to another and from rats to human beings. 
This insect carrier is the flea. 

Calcutta has long been the port from which bubonic 
plague is broadcast. It found its way to Venice in 1403, 
and it was during the ravages of that time that the 
first quarantine was established and the basis laid for 
that system of quarantines which has become so much a 
part of the sanitary work of the world. Throughout the six- 
teenth century it was a permanent disease on the Euro- 
pean continent. In 1665 it killed seventy thousand people 
in London alone. As recently as the first decade of the 
present century it appeared in the United States and 
got a hold that long baffled the public health authorities. 

It came to San Francisco, and the method of its coming 
was, of course, on rats having fleas riding in ships. Real- 
izing the danger of its being introduced in this way, many 
precautions were taken to prevent the landing of these 
foreign rats. It is known, for ‘instance, that their cus- 
tomary method of coming ashore is by walking the tight- 
rope which ties the ship to the dock. About such ropes 
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there are clamped obstructions which the rat cannot pass. 
So is an attempt made to prevent a landing. If, however, 
a single diseased rat infected by fleas succeeds in getting 
ashore, the plague may be started. This rat, being al- 
ready ill, may soon die, and its parasites, in accordance 
with their custom, will immediately leave its body and 
seek new homes on living animals. So will they carry the 
plague to these other animals. So did the rats of San 
Francisco become infected. The infection spread to the 
prairie dogs in the back country of California and there 
lived in their burrows for years, and probably still lives, 
as it survives among the black rats of the Himalayas. 
Only through vigorous and unceasing campaigns were 
the public health authorities able to reduce it to a mini- 
mum. 

Thus does a knowledge of the life story of the sprightly 
flea reveal the fact that here is another insect demon 
frightfully dangerous to the well-being of man, that here 
is another evidence of the correctness of the theory that 
insects are man’s worst enemy. 


QUESTIONS 


1. The author cites many illustrations which would make us conclude 
that the flea lives in a model home. Do you agree with the author? 
How has the flea solved the food, shelter, fuel, and transportation 
problems? 

2. Did the flea always enjoy the conveniences of life and participate in 
the luxuries of the animal world? Account for some scientists 
classifying the flea under Diptera while others put the flea in an 
order by itself. 

8. (a) Tell how the flea is fitted for life in a hair forest or jungle such 

as Fido’s back resembles. 
(b) Describe the flea’s eyes, its antennz, the purpose its spines serve, 
how the flea is fitted for jumping. 
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4. List the three main families of fleas—the habitation and countries in 

which they are found. What animals are immune from fleas? 

5. Suppose your dog suffered from fleas. How would you go about re- 

lieving him and ridding the place of fleas? 

6. (a) India is the native home of the flea. Explain the role of the 
flea in transmitting that deadly disease known as bubonic 
plague. What brought about the first quarantine established 
in Venice (1403)? 

(b) How have the public health authorities in the United States, 
particularly in San Francisco, been baffled by this problem of 
the flea? What precautions have been taken to prevent black 
rats from entering our ports and thus increasing ravages from 
the plague? 

(c) Having learned that insects are among man’s worst enemies, 
can you give another reason for observing ‘“‘Clean Up Week’’ 
every week in the year? 


CHAPTER XX 
THE JAPANESE BEETLE 


UT the point of your compass at Riverton, 
‘ there in New Jersey across the Del- 
aware from Philadelphia, and draw a 
circle with a twenty-five mile radius 
and you will have outlined an area 
in the United States containing a 
more deadly menace than if it were 
underlaid with TNT and the fuse 
were burning shert. 

Within this circle and existing no place else on the 
Western Hemisphere is an insect plague, the Japanese 
beetle, now indestructibly dug in and prepared for an 
annual widening of the circle which cannot be stopped 
by force, cunning, or scientific understanding at present 
in existence, but which seems destined to go steadily for- 
ward creating a devastation more deadly than that of 
any Sherman marching to the sea. 

Within this circle a few inches below the surface of the 
ground in the late spring there will be found a layer of 
greedy grubs gnawing at the grass roots. In many places 
they are so thick that 1500 of them may be found in a 
measured square yard of sod. When thick enough they 
cut the roots of this sod below the surface as cleverly 
as it might be done with a cleaver, so completely that it 
may be rolled up as a blanket on your bed. Thus they 
blight the lawns and golf courses in occupied territory 
and convert them into sere wastes. 

235 
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These grubs, having eaten their fill, change themselves 
into chrysales, as insects do, to go to sleep for a few weeks 
and then awake in a different form—in the form of bril- 
liant, green beetles with dull brown backs. These are the 
erubs grown great, the above ground dwelling adults 
that develop from the dirt-bound young. These are the 
members of the marching forces which will carry the in- 
vasion each year into new territory, there to establish 
new generations to dwell perpetually. 

When the grub has turned to a beetle, this creature 
has, for that year, completed its work of 
devastation at the grass roots. This green 
beetle soon takes flight to the tops of the 
trees that border adjacent roads, to nearby 
orchards and vineyards, to corn and clover 
fields of the vicinity, to the shrubbery of 
the gardens that surround the homes of 

the inhabitants. On this sort of vegeta- 

Nor” tion they congregate in countless thousands. 

vy They are hungry creatures and immediately 

aes etna. set to work eating the leaves of these 

plants. They devour the main body of 

these leaves and there remains only the delicate lacework 

of the ribs that support them. The leaves are the lungs 

of trees, and without them they cannot live. So where 
the beetle attack quite covers a tree, it dies. 

A little later, by the time these beetles become par- 
ticularly abundant, the fruit of the orchards and the ear 
of the sweet corn will be ready to provide more sub- 
stantial clusters of nourishment. To these the beetles 
will resort and, where the infestation is well established, 


THE JAPANESE BEETLE | 23% 


an organized fight will be necessary to prevent: them from 
getting the whole crop. Such is the menace faced in the 
Philadelphia district. 

It all began back in 1916 when it was piso that 
a little area of half a square mile about the establishment 
of one nurseryman was infected by these beetles. The 
story of the first period of the advance of the plague may 
be written in tabular form, showing the progressive in- 
crease of the area occupied during the first eight years of 
its presence in America. It would appear like this: 


OT G see es oe 1 square mile 

LOTT suns pao Sauareumiles 
LOWS er. cic cetomte 6 square miles 
TOTO ye acc ne 48 square miles 
O20 oer 100 square miles 
5 Da ee en 260 square miles 
O22 en hes 770 square miles 
Po ea 2500 square miles 


Early in the summers of subsequent years the beetles 
went over the top for the annexation of additional terri- 
tory. The marshalled forces of the State of Pennsylvania, 
the State of New Jersey, and the Federal government 
regularly gave battle. They admitted in advance, how- 
ever, that despite their best efforts they expected the beetle 
each year to annex a territory as great as that which it al- 
ready occupied. From the start there was alarm at the ap- 
parent probability that each year would witness an ad- 
vance and that a time would come when this creature 
would crowd far into the agricultural heart of the nation. 

This dramatic situation came about because of a very 
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small incident, because of the fact that a single nursery- 
man brought to the United States certain plants of the 
Japanese iris in which slumbered a few of the young of 
this beetle. The iris were planted at Riverton; the grubs 
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developed into beetles, and this started the widening 
circle which has grown year by year. 

Science has sought in various ways to check this beetle. 
It has tried to find a poison so economical that it might 
be possible to spread it upon the affected lawns and mead- 
ows and thus kill the grubs before they become beetles. 
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It has, in fact, prepared an emulsion of carbon bisulphide 
which may be thus used and which gets satisfactory re- 
sults. A treatment of grass areas with this emulsion is, 
however, so expensive that it is impracticable except on 
small lawns and such areas as the putting greens of golf 
courses. 

The scientists have also sought a means of destroying 
the beetles after they have taken to the trees and shrubs. 
They have naturally resorted to spraying with insecti- 
cides since this is the demonstrated method of reaching 
most of the destructive insects. The Japanese beetle, 
however, has proved itself a canny individual and, when 
the spraying starts in its vicinity, it takes to its wings and 
flies away. It agrees to leave the trees that are sprayed, 
but it refuses to allow itself to be poisoned. Thus spray- 
ing is a temporary protection to trees, but not a destroyer 
of the pest. 

An example of the abundance of these beetles was fur- 
nished one July morning in an orchard at Riverton con- 
taining 156 peach trees. It had been found that of an 
early morning the insects are inactive. If the trees are 
vigorously shaken, they will fall to the ground and may 
be swept up and destroyed. In two hours of this July 
morning in this orchard 13 tubfuls of these insects. were 
so collected, each tub holding 16 gallons. Much to the 
chagrin of the orchardman, however, he found that, on 
the following morning, beetles were as plentiful in his 
trees as before. 

Aside from the steady pushing back of the rim of the 
circle of the infested area year by year, there faces the 
authorities the danger that these beetles may travel great 
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distances and start fresh nuclei. Much of the area that 
furnishes the fresh fruit and vegetables for the city of 
Philadelphia is infested. As this food-stuff is hurried to 
the markets on early summer mornings, it is unavoidable 
that many beetles should not be carried with it. These 
beetles, for instance, when they attack sweet corn, dig 
in beneath the shucks and there remain and feast. When 
the sweet corn comes to market, many of them arrive 
with it. About all the markets of Philadelphia and in the 
streets and gutters adjacent are likely to be found great 
numbers of these Japanese beetles 
going about and eating the waste, 
quite unconscious of the fact that 
they are part of a warfare with man 
that will go on for generations. 
Philadelphia, being a distributing 
"WH center, thus offers the possibility of 
AN APPLE ATTACKED py Se@ding this menace to distant sec- 
JAPANESE BEETLE. tions, there to get a foothold. Pre- 
venting this possibility was one of 
the serious tasks facing the State and National author- 
ities. 

The law of the insect world, that the greatest enemies 
of insects are other insects, held, the scientists figured, in 
the case of the Japanese beetles. In Japan these beetles 
do little harm, which fact is probably due to the presence 
in Japan of some other insect which preys upon them and 
keeps them within bounds. When, however, an insect 
is introduced into a region where it has not previously 
existed, it temporarily escapes its parasites and, there- 
fore, bfeeds much more rapidly than at home. The 
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Japanese beetles in America are enjoying this immunity 
from attack by their customary enemies. 

The United States Government, upon discovering the 
presence of the plague, hurried a corps of experts to Ja- 
pan, where, in codperation with Japanese scientists, they 
pried into the everyday life of this beetle to find where 
and by what it is attacked. The results were that 
they found certain parasitic flies and wasps in Japan 
that set upon these beetles and destroyed them. The 
usual point of attack was upon the beetle when in the 
grub stage. These tiny flies and wasps, knowing by in- 
stinct that the beetle grub is beneath the surface of a 
grassy meadow, fly about that meadow and lay their 
eggs. These eggs hatch into much tinier grubs of these 
flies and wasps, which immediately dig into the ground, 
find the beetle grub, bore into its body, use it as entrée, 
salad, and dessert until it is done to death. 

The government acted most energetically under the 
circumstances. Soon there were in course of transit 
from Japan to the Philadelphia area shipments of many 
tons of earth which was inhabited by beetle grubs, which, 
in turn, were inhabited by these parasites. These tons of 
earth rode on the fastest steamers, and the fastest trains, 
that they might reach the infested area before these 
parasite grubs turned to parasite flies and needed the 
open spaces for the establishment of new generations of 
their kind. 

It is upon these parasites that the experts base their 
chief hope. It will take years for them to become es- 
tablished and so multiply as to become effective, just as 
it took years for the parasites of the gipsy moth to turn 
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the tide of the war upon that pest. If, however, the para- 
sites prove not to be effective and the plague goes on and 
on unchecked, American communities will be forced to 
the necessity of getting on as best they may in the per- 
manent presence of this menacing insect, just as they 
raise cotton in the presence of that other beetle, the boll 
weevil, and just as they raise potatoes in the presence of 
another beetle, the potato bug. 


QUESTIONS 


. (a) How did the Japanese beetle gain access into the United States? 


(b) What do scientists know about this destructive beetle? Consider 
the three stages of this insect—grub, chrysalis, beetle. 


. Explain how lawns and golf courses are devastated by the insect 


when in the “‘grub stage.” 


. (a) What damage is brought about by the visit of beetles in orchards 


and vineyards? 
(b) Tell of the experience of an orchardman in Riverton who en- 
deavored to rid his peach trees of Japanese beetles. 


. Study the table showing the advance of the plague in eight years. 


Of what significance to science is this table? 


. What remedies have scientists given us for this pest? Can they be 


used, and do they get results? 


. Why are Philadelphia and other places adjacent to Riverton, New 


Jersey, in grave danger of being attacked by this menacing insect? 


. (a) How are experts trying to bring about a “balance of nature” in 


this problem? 
(b) On what do they base their chief hope? 


CHAPTER XXI 
THE PEACH MOTH 


HE United States recently has been 
successfully invaded by an enemy 
from abroad, which has captured 
Washington, its capital city, to- 
gether with the surrounding coun- 
try for fifty miles in every direction, 
has defiantly dug itself in, and is 
making faces at this, the most 
powerful nation in all the world. 
The invader is an insect, the peach moth, which each 

year launches its campaign of destruction and blights this 
popular crop. The best authorities of the government, 
having studied it carefully, have come to the realization 
that it may not be possible to stop it, that it will steadily 
spread, that it will overrun all the peach-growing area of 
the Atlantic States, that a time may soon come, so deadly 
are these insect enemies, when peaches, because of it, will 
disappear from American tables. 

The government has declared war on the peach moth. 
Its declaration is no small matter. It means the begin- 
ning of another of those warfares between an established 
government and members of the insect world which are 
not uncommon, that often go on for decades, that some- 
times result in the defeat of great nations. The un- 
checked invasion of the boll weevil in the South, fought 


at every foot across a continent, and the gipsy moth in 
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New England, are examples of the inability of the great 
American Government to repell these attacks. 

This peach moth entered the United States surrepti- 
tiously despite the fact that the government forces were 
watching every border. In doing so it marred what was 
otherwise a happy interchange of courtesies between the 
United States and Japan. 

It will be remembered that, back in the days when 
genial Mr. Taft was President, none other than the Em- 
press of Japan presented Mrs. Taft with a selection of 
flowering cherry trees, the choicest of those ornamentals 
that have come to typify that oriental nation. When 
they reached the United States, those watchful authorities 
who try to prevent the introduction of insects that might 
be harmful examined them and found them to be so in- 
fested with a number of insects that it was thought ad- 
visable to destroy them. The Empress, no whit dis- 
couraged, later sent over a much larger shipment of these 
same cherry trees. Great care was taken in Japan to 
make sure that they were not infected. When they 
reached the United States, they were again inspected. 
In addition, they were thoroughly fumigated, given that 
treatment which was then considered absolute insurance 
against any creature coming through it alive. 

The cherry trees were brought to Washington, were 
set out along the Speedway and around the Tidal Basin, 
in that parkway beyond the Washington Monument and 
the Lincoln Memorial where the city looks across the 
historic Potomac to Virginia. They have since come into 
such magnificent maturity and beauty that tourists 
come in the spring by thousands to see them, and pictures 


THE PEACH MOTH 245 


of them are the favorite illustrations for Sunday supple- 
ments. 

Three or four years after these trees were planted a 
scientist in the Department of Agriculture found in its 
grounds, half a mile from the Speedway, a strange moth. 
These scientists know that a moth is a newcomer just as 
the average citizen would recognize a wandering Hottentot 
as a sort of man with whom he was unfamiliar. A strange 
insect always has in it possibilities of doing great harm, so 
this one was led into the laboratory and given the third 
degree. 

In the meantime the country roundabout was dragged 
for others of its kind and more were found down among 
the cherries, and a few a mile away across the river where 
the government maintains Arlington Farm for purposes 
of agricultural experiment. 

The suspect was carefully examined for identification. 
There was nobody in the United States, it developed, 
who could place the stranger. European scientists were 
called in, but with no greater success. Finally specimens 
were sent to the other side of the world, to Japan, and 
there others were found just like it. It was a Japanese 
species, the Americans said. The Japanese admitted 
that it was present in Japan, but disclaimed ownership, 
stating that it had been brought to their island from 
Australia. It seemed, upon investigation, that it is a 
native of Australia. 

The peach moth has been convicted upon circumstantial 
evidence of gaining entry on cherry trees. Like all 
the members of the moth family it first appears in the 
world as an egg. This egg becomes a larva which de- 

17 
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votes itself chiefly to the business of eating and growing. 
When it has become a fat sac of tree juice, it crawls into 
a crack in the bark and there weaves a cocoon for itself 
in which it goes to sleep. As it sleeps, the substance that 
is within it is subjected to a miracle of nature and is trans- 
formed into something near to a fairy, into a glistening 
and beautiful moth. 

The peach moths smuggled themselves into the United 
States while they were in their cocoons, in the chrysalis 
stage. While thus sleeping they breathe not at all or 
hardly at all. This makes it hard to kill them by fumiga- 
tion. In addition to this their cocoons are water-tight 
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and practically air-tight. They undoubtedly got in while 
their inactive state protected them from the dangers of 
fumigation. 

By 1915 the peach moths were plentiful at Arlington 
Farm. In another year they were being sent in from all 
about Washington by frantic fruit growers who wanted 
to know what this creature was that was ruining their 
orchards. Each year the circle about Washington widened. 

It is probable that other introductions were made at 
about this time, for the infection soon was found in the 
nursery and orchard section of Delaware and New 
Jersey. A touch of it was found on Long Island where 
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there was a nurseryman with a record of having imported 
cherry trees from Japan. It was reported from Memphis, 
Tennessee, and finally came to light at Valdosta, Georgia, 
not 50 miles from the greatest peach belt on this hemi- 
sphere. 

The air-tight cocoons of the peach moth hatch out in 
the spring, and the moth starts about laying its eggs on 
the twigs of trees. The egg hatches, and the larva crawls 
out to the tender tip of a twig and begins eating into it. 
It starts down through the 
center of the twig, eating as 
it goes. It blights that twig 
and stops its growth. Each 
larva is likely to spoil three 
or four twig tips before it goes 
to sleep to wake up a moth 
to breed other blighting larve. 

Then, later, when the twigs 
are no longer tender, there 
ieamGhon eruit, itself) which” is: hs “Oe ee By FEhce 
good food for the grubs. They 
begin to bore into the peaches when they are half grown, 
causing them to become defective. They attack them 
when they are nearly ripe and penetrate to the seed. 
During bad years they make all the late maturing peaches 
in the orchard wormy. They spoil the crop. They also 
attack apples, pears, and cherries and are particularly 
fond of quinces. One often finds twenty grubs in a quince. 

The peach moth is much like the codling moth that at- 
tacks apples and makes them wormy and that has long 
been with us, which costs the apple growers in this 
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country $25,000,000 a year. The apple grower fights the 
codling-moth by spraying the trees with insecticides. It 
works pretty well. The same scheme was tried in fighting 
the peach moth. The peach, however, has fuzzy skin and 
it is impossible to coat it with poison as can be done with 
apples. The spraying method does not work very well 
with peaches. 

The resort here, again, is to the natural enemies of 
these insects, which are other insects. There are, for in- 
stance, the parasitic four-winged flies, a group of the most 
fiendish little creatures in all the world. They go about 
laying eggs in or on the larve of these moths. These 
eggs hatch out and dig in. There may be twenty of them 
in one larva. They eat it alive, and, when it can no longer 
carry on, they eat it dead. 

When a new species is introduced like this peach moth, 
the parasitic flies do not know about it. They have the 
habit of feeding on other species, so that it is likely to 
remain undisturbed. For this reason a newly introduced 
pest is likely to find itself, temporarily at least, at a great 
advantage. The customary procedure of the government 
is to hurry to the country from which the pest came, find 
out what was its parasite enemy there, and introduce 
these parasites. It takes the parasites years to get es- 
tablished, however, and there is nothing to do but to 
wait to get the result. 

In the meantime it is observed, happily, that some of 
the executioner parasites that are the outstanding enemies 
of the codling-moth are turning their attention to this 
peach moth. This is the first good news in the campaign. 
Every ditch is being contested, and the situation looks 
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desperate. This fuzzy little moth seems about to give 
our Uncle Samuel quite a tussle, and it may soon be good-by 
to peaches and cream in America. 


i 


‘QUESTIONS 


. (a) You know how oranges were saved from ‘‘the jaws of death’? by 


the application of science. What dreadful war is being waged 
upon the peach moth? 

(b) Do you think peaches will be saved for Americans? Give reasons 
for or against. 


. (a) How did the peach moths gain free transportation into the United 


States? 
(b) Explain how they escaped detection and death at the hands of 


our experts. 


. (a) What does the writer mean by saying “‘the little stranger moth 


was taken into the scientific laboratory and given the third 
degree’? 

(b) Describe the life history of this moth. Which stages are most 
dangerous to the fruit grower? 


. List all the fruits threatened by the peach moth. 
. The enemies of this insect have been imported from Japan, but as 


yet they are not functioning. Explain this situation. 


CHAPTER XXII 
BUGS 


LACKE bugges” of the night used in 
olden English times to be terrifying 
creatures of the imagination—hobgob- 
lins, bugbears. Old-fashioned people 
who have clung to and handed down 
a family legend sort of information still 
frighten their children with boogers 
and boogermen. Even in Shake- 
speare’s time a bug was not an insect, 
but a vague, weird, fearsome, unseen, hideous thing of 
the dark. ; 

About this time British ships began to bring spices 
from the Orient and sugar from the hot countries. With 
these cargoes came new insects—weird and ugly creatures 
from unknown lands, likewise bugbears and hobgoblins. 
They had no names in English, so they were called, as 
were the terrors of the dark, bugs. 

These creatures were mostly of a certain unpleasant 
sort of insects—were parasites upon man and beasts. 
The familiar bedbug was among them. So was the body 
louse, the “‘cootie” of the World War. These lived by 
sucking the blood of man. They had cousins that lived 
on the larger animals and other cousins that lived on 
plants. Among the most important of these latter were 
the plant lice or aphids. 

The aphids suck the sap or plants. They are related 


to the scale insects, the cottony-cushion scale, for in- 
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stance, that was destroying the orange groves of Cali- 
fornia until the ladybird beetle was introduced and ate 
it up. They are related to the stink bug that one en- 
counters while berrying, and to that oddly powdered 
creature of the hothouse, the mealy bug. 

All these insects have bills for piercing and pumps for 
extracting blood or sap. Most of them have wings, one- 
half of which are of hardened chitin like those of the 
beetle, and half of which are of membrane like those of 
the bee. Because of this wing structure they are called 
Hemiptera, which means “half wing.” They are the true 
bugs. They are the only insects that should be referred 
to as bugs. All the six-legged animals are insects, but only 
these half-wings are bugs. 

But, the objector is sure to say, these pests that bite 
man have no wings at all. True enough, but they once 
had. It is an odd fact that in nature unused parts tend 
to shrink away and cease to exist. These detestable 
creatures long ago became deadbeats, just as did the fleas. 
They stopped hustling for themselves and came to live 
on other and bigger animals. They had no longer any 
use for their wings, so these disappeared just as the muscles 
of an athlete will waste away if he fails to use them, ora 
good brain will become sluggish and stupid if its possessor 
does not keep it exercised by giving it a bit of wholesome 
thinking to do. 

Of all the bugs, the aphids are probably the most in- 
teresting. There are, however, many quaint creatures 
of this order, and before telling the life story of the aphid, 
I would like to give you a look at a few of the others. 

There are, for instance, a number of bugs that live ex- 
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clusively in or about the water. There is the water spider 
or water skater, for example, which has the remarkable 
faculty of being able to walk on the surface of the water, 
its feet merely making dimples in that surface, but not 
penetrating its somewhat tense surface film. On this 
film they are truly skaters, and their exploits are marvel- 
ous to behold. 

The water boatman and its relative, the back swimmer, 
which are found in still pools, are also bugs. These are 
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thick creatures rarely more than half an inch long, the 
legs of which are fitted and worked for all the world like the 
oars of aboat. The odd thing about this back swimmer is 
that he operates topsy turvy all the time making an odd 
appearance with his back toward the bottom of the stream. 
Both these bugs have a very odd trick of collecting bubbles 
of air which they attach to the fine hairs that circle their 
bodies and which they are able to take down with them 
when they go to the bottom. Great numbers of these 
air bubbles give them the appearance of being beauti- 
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fully silver trimmed. These water bugs are air breathers, 
but the hunting is better deeper down in the water, and, 
with these air bubbles as a reserve supply, they can stay 
at the bottom for a remarkable length of time. 

In the water is to be found also the giant water bug, 
also a relative of the boatman, sometimes two and a half 
inches long and the biggest of all the bugs. Both the 
boatman and the giant develop wings at one stage of 
their lives and take to the air. It is at this time that the 
giant water bug becomes the electric light bug, and in 
the late summer he is likely to be found thumping foolishly 
about the glaring electric lights that may be near his 
home. 

One of the oddest things in nature is the practice of the 
female of a kindred species of water bug in the peculiar 
manner in which she deposits her eggs. She forces the 
male, apparently much against his will, to sit quietly 
while she securely cements the scores of her eggs to his 
back. Thus is the father required to carry the eggs, con- 
spicuously plastered upon his back, about with him, until 
the time of their hatching. 

There are many odd and interesting creatures among 
these sap-sucking bugs which live upon plants. It will 
be remembered that the cicada, that curious seventeen- 
year locust, is a member of the Hemiptera and, there- 
fore, a sap-sucking bug—the giant among plant feeders 
of this order. At the other extreme are the minute crea- 
tures which, in colonies of infinite number, likewise with 
their beaks sinking into the flowing sap, make up the 
bark scale. . 

Quaintest of all these sap suckers are the tree hoppers, 
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the brownies of the insect world. These tree hoppers at- 
tach themselves to various sorts of trees where they have 
developed resemblances to seeds, thorns, or bits of bark. 
They sit tight and feast to the end of their lives without 
arousing suspicion. 

One might carefully examine a cherry tree that was full 
of these tree hoppers and never suspect their existence, so 
perfect is their imitation of parts of the tree. If one 
knows these tree hoppers, however, he may select wisely 
what appears to be a thorn, but is really an insect in dis- 
guise. He may press the mouth of a milk bottle down 
over that thorn and then stir it to life. He will find that 
he has captured in that bottle a very charming little 
mimic. 

Since the thorns, the seeds, and the different protru- 
sions on different sorts of trees are very different in ap- 
pearance, so is there an endless variety of these tree 
hoppers, each imitating some part of the particular 
tree on which it lives. A row of different varieties of 
these insects in their quaint and curious forms looks 
like nothing so much as the creations of an imaginative 
artist. 

Maintaining a reputation for unpleasantness are the 
various varieties of ill-smelling bugs—the squash bug, 
the stink bug of the berry patch, and many others—flat, 
turtle-shaped, dull-colored creatures a quarter of an inch 
long—and the harlequin cabbage bug, the calico back, 
brilliantly colored denizens of the garden. Then there is 
the chinch bug of the wheat and corn field which does 
$20,000,000 a year damage to the farmer in this country. 
All these insects, it should be understood, secrete this 
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bad odor, which is also a bad taste, so as to make them- 
selves unpopular with the birds so these latter will not 
select them as food. But for this bad taste they probably 
would have ceased to exist long ago. 

Then there is the spittle insect, which is a further ad- 
vance toward the aphid. Who has not seen splatches of 
froth on weeds, grass, and shrubs and, possibly, looked 
closely to try to find out what it was. Inside it, more than 
likely, the observer found a tiny insect a third of an inch 
long. The insect secretes a liquid through the walls of its 
body and then shakes its body 
until that liquid is beaten into 
a froth. It does not appear 
that this froth does the insect 
any particular good and its 
purpose is not understood. 

Here appears the aphid, of 
which there are millions in 
nearly every garden, plump- 
bodied, pale-green bugs less 
than a quarter of an inch Nea 
long, the green fly of the con- 
servatory, the “blight” of the alder, beach, or elm, the 
milch cow of the ants, one of the most remarkable of in- 
sects. These aphids are remarkable for a number of things, 
first among which is the presence of females only during 
the greater part of their existence. They appear first in 
the spring and there are no males at all. They are all 
just alike. Despite this fact they begin to produce new 
generations of aphids with great rapidity. The young 
are usually born not as eggs, but as active little insects, 
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ready to go to work. So rapidly do they mature and pro- 
duce others of their kind that a garden containing a single 
aphid on Monday may by Wednesday be ateem with 
them. Every individual aphid of the entire crew inserts 
its bill through the live skin of some tree or shrub or grass 
blade, and. begins drinking sap. No particular harm is 
done unless the aphids become so numerous that they 
drain the vitality of the plant to which they are attached 
to such an extent that it is unable to serve its normal 
purpose. This is very likely to happen, and does often 
happen wherever the balance of nature is put out of joint. 
There are, however, other insects as, for instance, the 
lady-bug, which feeds upon these aphids, eating great 
numbers of them. There are certain flies which lay their 
eggs among them and these eggs hatch into hungry grubs 
that devour them. There are certain birds, as, for ex- 
ample, the brilliant oriole, which like nothing better than 
to alight upon a rose bush, travel about it and pick an 
abundance of aphids for their breakfast. 

The odd thing about these numerous generations of 
female aphids is the fact that a time comes, toward the 
end of the season, when the long-continued program of the 
earlier months is broken and there appears, suddenly, 
new sorts of creatures that have not before existed in 
the tribe. The aphid generations of the autumn are both 
male and female. Oddly, the generation which they pro- 
duce follows a quite different scheme in its development. 
This mother aphid of the autumn lays but a single egg. 
That egg remains as such throughout the winter. It 
hatches out in the spring into female aphids that produce, 
without the presence of a male, the myriads of other fe- 
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male individuals that make up the mass of the aphid 
population through the summer. 

Another odd and remarkable thing about these aphids 
is that during the earlier generations of the season they 
are wingless. They may have started their life, for in- 
stance, in a plum tree in the spring. There they may have 
gone on multiplying until there are great numbers of 
them. They have been without wings and, therefore, 
without the possibility of foraging for other food supplies. 
Within them, however, Nature has set an alarm clock 
which now proclaims the fact that they need to migrate 
to pastures new, to find new fields upon which to feed. 

So, of a sudden, there appears a generation of aphids 
which has wings. They spread these wings and fly away, 
perhaps to a hop field nearby where the green and grow- 
ing plants furnish an abundance of fit food. Having made 
their trip, the succeeding generation is again wingless, 
there being no occasion for it to travel. Here in this hop 
field they multiply greatly and perhaps spoil the crop by 
their numbers. Even though this does not take place, 
the time comes when the hops mature and no longer 
furnish the sap which the aphids require. Realizing the 
approach of this season, these creatures, still consisting of 
females only, breed another generation which has wings, 
and this generation takes flight and returns to the trees 
round about, and to other plants in which the sap is still 
flowing. Nobody knows how the warning is given of the 
approach of a food shortage. Nobody knows how these 
tiny creatures are able, at will, to cause their babies that 
have hitherto been wingless to suddenly develop these 
aids to flight. Nature knows, it seems, and is able to 
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meet the need. Had man been able thus to add spare 
parts to his make-up as needed, there would have been 
no occasion for inventing the airplane. 

These aphids secrete two kinds of materials. In the 
first place they produce wax with which they envelop 
themselves as in a cloud. They spray forth this wax. 
They have a carburetor through which they pass it which 
reduces it to minute particles. In this form it best serves 
their purpose. Then they secrete honey dew—which has 
been described as the national dish of the ants. This isa 
sweetened water which they extract from the sap they 
drink. The sidewalk under a tree inhabited by aphids 
may be covered by the showers of this honey which they 
have dropped. Ants follow these aphids about and lap 
up this honey. They even have flocks of them and milk 
them regularly. 

Aphids became so numerous on fruit and other trees 
in gardens that it became necessary to spray them with in- 
secticides to kill them. The hop aphid, a yellow mite 
one-twenty-fifth of an inch long, whose summer journey 
from the cherry tree and back has been described, is 
beyond this treatment when it once gets into the hop 
fields. These mites are destructive to many crops. 
One of them, for instance, is the plague of vineyards. 
They attach themselves to the roots of the vines, form 
tubercles, and cause their death. They invaded France 
shortly after the Germans had done so back in 1871 and 
killed 3,000,000 acres of vines. This insect invasion caused 
a greater loss to the French than did the German invasion, 
yet history has left little record of it. So have the attacks 
of insect enemies of man escaped especial comment. 
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QUESTIONS 


. (a) What is the literary significance of the expression “blacke bug- 
ges’’? 

(b) Has the term “bug” used by the average person the same mean- 
ing as when employed by men of science? Illustrate. 

. (a) Make a list of all the true bugs with which you are familiar. 

(b) Account for their wing structure. 

« (a) People often speak of bugs as biting, but this is not true. Des- 
cribe their mouth parts. 

(b) How do bugs repel their enemies? Compare with monarch butter- 
flies and cockroaches in this respect. 

. (a) Have you ever tried to catch a water skater? Tell your experi- 
ence. 

(b) What makes the water boatman look as if it were clothed in a 
silver dress? How does it breathe? 

(c) Did electric light bugs exist before electric lights came into gen- 
eral use? 

(d) How does Mrs. Giant Water Bug make Father work? 

. (a) Describe the brownies of the insect world. 

(b) What policy do the aphids seem to follow when the family larder 
gets empty? 

(c) Name all the enemies of the aphids. 


CHAPTER XXIII 
INSECTS IN GENERAL 


UST where, you may ask, do insects fit 
into that big scheme of things that 
makes up the world in which we live? 

If that world were laid out before 
us like the pattern of a crazy quilt, 
where would the patch which repre- 
sents insects come in? 

And if it came down here in the left- 
hand corner with the dingo dog off to 
the left and a cockle-bur bush south by southwest, how 
would we know that it is so? 

In struggling toward an answer to such questions as these 
it may be said that we know about these riddles because 
scientists have studied insects, along with other forms of 
life, and have found that there is a plan running through 
all that there is in the world, that there are relationships 
between one thing and another and that these relation- 
ships can be shown. It is known, for instance, that the 
ant and the bee are cousins. There is even a relationship 
between the dingo and the cockle-bur bush. They are 
both living creatures and are, therefore, of quite a differ- 
ent breed from monkey wrenches and brickbats which 
have never felt the stir of life. 

All that there is in the world is subject to classification. 
These classes are not so many that one may not come to 
know something about them. But, on the other hand, 


there are so many individuals that it would be impossible 
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for the smartest man in the world to ever come to know 
them. For example: in the classification of animals 
there is a cat family. Everybody knows that cats have 
claws and eat flesh. One might be given a lynx for a pet 
and might never have heard of a lynx before. If he were 
told, however, that it was a member of the cat family, 
he would immediately know that he should feed it raw 
meat and beware of being scratched. 

Understanding in general is largely based upon orderly 
knowledge, and back of such knowledge is this interesting 
game of classification, of putting things in their proper 
places, of finding their relation to other things. 

If a horse is offered you for purchase, you immediately 
begin to classify it. Is it a draft horse or a saddle pony? 
Is it old or young? Is it wild or gentle? Ifa man is being 
considered for a place in the firm, or for marriage into the 
family, he likewise undergoes classification. Is he a white 
man, black man, yellow man? Is he educated or ignorant? 
Is he a successful man or a failure? By putting him into 
these classifications of known types of men, an estimate 
of his value can be made. Organized information can be 
applied to him. 

So is it in attempting to measure the importance to the 
world of a group of life that is a part of it, a group, for 
instance, like that made up of the insects. For under- 
standing there must be classification, organized infor- 
mation. Insects must be separated from the great mass 
that is the world, must be put into their own pigeonhole, 
so arranged that they may be compared with the other 
elements that join with them in making up the whole. 

Starting on the big task of classifying all that there is 

18 
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in the world that we know, all those elements that go to 
make it up and broadly spoken of as ‘‘matter,” we find 
that this matter is primarily divided into two groups. 
One group is made up of things that have life in them, and 
the other is made up of those that do not have life. There 
is the tall pine tree, for instance, growing there on the 
mountainside. It has within it the spark of life; it grows, 
adds to itself, may suffer injury, death, decay. It is a 
living thing. It is animate. 

Right beside it rises a rugged cliff of stone, lifeless, un- 
changing, incapable of feeling, of suffering injury. It is 
without life, inanimate. 

Yonder in the field is a horse pulling a plow. Buta 
little while ago it was a small creature, new-born, merely 
a promise of what it is today. As the months have passed 
it has added to its strength, has multiplied its size, has 
come to be the powerful creature it is, capable of dragging 
this plow down its furrow. But a little while longer and 
it will suffer other changes; death will come; its body will 
disappear, will be absorbed back into the elements. It 
is an animal, a live creature, capable of change, of action, 
of injury, of decay. It is animate. 

The earth which it turns over with the plow, the earth 
from which grows the grass upon which it feeds, is, on the 
other hand, an inanimate thing, a thing without life, in- 
capable of action, of adding to itself, of decay. It has been 
where it is through the lives of innumerable generations 
of horses. It cannot move of its own will. Unless some 
power outside itself takes a hand, it will lie there un- 
changed through unmeasured time of the future. It is 
without life, inanimate. 
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Thus does it appear that all that is in the world is sub- 
ject to a division into two classes of matter, that which 
has life and that which has not. Here, then, is the first 
classification, when one begins to try to put the things 
about him into the groups to which they belong. A 
friend might wire that he is sending you a shipment of 
stalagmites. You might not know what they were, but 
if you knew to which of these broad classifications they 
belonged you would know whether toenlarge your zoo 
or your museum. 

Thus does it come to pass that the first bit of a diagram 
may be drawn indicating this first grouping of the ele- 
ments that go to make up the world in wich we live. 
The diagram might take this form: 


ALL MATTER | 
THAT WITHOUT LIFE THAT WITH LIFE 


The subject in which we are interested—insects—ob- 
viously belongs to that division of matter which goes to 
make up the part of the world ‘which has life. Insects 
are animate creatures. They live, grow, die, decay. 

When one gives attention to living things, a second 
classification immediately presents itself. A bird may sit 
on the limb of a tree. Both the bird and the tree are 
alive. Each is growing, each may be injured, each may 
die and decay. There is, however, an obvious difference 
in the sort of life which is given to the tree and that which 
is given to the bird. The tree remains always in the same 
place. It has no power of motion, may not act of its own 
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will. The bird, on‘the' contrary, can leave the branch on 
which it sits and‘ fly away to another perch. 

On the face of it, this is the primary difference between 
plants which ‘are alive and animals which are alive. 
Animals are given the power of moving from place to 
place as they wish. That they may use this power they 
have developed ¢er'tain faculties which the plants do not 
possess. The bird, to fly away, must be able to see that 
it may decide upon:the point to which it will fly. It must 
have an intelligence to direct its course which is not neces- 
sary to the plant. ‘In living’ the sort of life it does the 
bird has developed certain abilities. So have the other 
animals. The fish must swim; the antelope must run; 
the rat must dig; the squirrel must climb. 

All such abilities distinguish animals from plants. 
They lead to a division of all living things into two parts, 
the vegetable kingdom and the animal kingdom. If one 
knows an object belongs to one or the other of these 
kingdoms he has a good deal of information about it. 
Thus, we have the second diagram: 


LIVING THINGS 


VEGETABLE 
KINGDOM 


KINGDOM 

Scientists have organized the study of all the life of 
the world and have called that study Biology. They have 
narrowed that study as life has been divided into its 
logical parts. The study of plant life has been called 
Botany and the study of animal life has been called 
Zoology. 
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Now, taking all the members of this animal kingdom 
and making another classification which gets still further 
down toward these insects which we are studying, we 
tind that living creatures, capable of moving of their own 
free will, divide themselves into groups, which the zodlo- 
gists cali branches or phyla (singular: phylus, plural 
phyla), according to certain: outstanding differences in 
the manner in which they are put together. There is, 
for instance, one great branch or phylus of the animal 
kingdom which is known as the vertebrates, the crea- 
tures which have backbones.. Man has a backbone and, 
therefore, belongs among the vertebrates. He need not 
feel especially set up by the fact, however, because snakes 
likewise have backbones, as have fishes.and birds. An- 
othe: great branch of the animal kingdom is the mollusks, 
these soft-bodied creatures like clams, oysters and snails 
which are covered with shells for their protection. They 
are very different from the animals with backbones. 

Altogether there are twelve of these branches, first 
divisions of the animal kingdom. Among them are the 
arthropods. This word means, literally, “jointed feet.’ 
The arthropods have more than jointed feet, however. 
They have jointed bodies and jointed legs. They are, 
in fact, made up entirely of segments, are put together 
like the cars of a train. Observe, for instance, the lob- 
ster. Here are three divisions of the-animal kingdom: 


ANIMAL KINGDOM. 


VERTEBRATE MOLLUSK | — 
- LWITH, BACKBONES WITH SHELLS | «= -- 
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These vertebrates, those creatures having backbones, 
have an entirely different. scheme of construction from 
the arthropods, the jointed animals. They have bones 
on the inside of them and the muscles attach themselves 
to those bones on the outside like ropes to pulleys, cover 
the bones. The bones keep the body stiff and the 
muscles pull parts of it about, as, for instance, the hand 
of a man, just as the ropes work the scoop on a steam 
shovel. 

The mollusks, again, have an entirely different scheme 
of construction. They are soft-bodied and carry their 
houses on their backs, as, for example, the snail in the 
back yard. What little movement it is capable of is 
brought about by the expansion and contraction of bits 
of muscle. The shell with which it is covered serves 
merely the purpose of protecting its body. 

But with these jointed animals, of which the lobster 
is a familiar example, the plan is quite different. They 
have a skeleton that may be compared with that of the 
vertebrates, but they wear it on the outside instead of 
on the inside. Instead of looking like the bones of the 
higher animals, it appears more like a crust. It serves 
the purpose of the bones, however, provides the stiff 
parts to which the muscles may be attached, forming 
pulleys to move the members about. But these pulleys 
work on the inside of these stiff segments. They are 
working well, however, when the cockroach goes scuttling 
across the kitchen floor or the rapid vibration of a bee’s 
wings set up a hum like that of a tiny airplane. 

So, as classification goes forward, one comes to know 
that any creature set down as an arthropod has certain 


INSECTS IN GENERAL 267 


qualities, jointed bodies and legs, skeleton on the out- 
side, etc. Knowing a branch, one has much knowledge of 
an individual in it. 

Among the jointed creatures the next systematic di- 
vision, depending upon pecularity of structure and habit, 
is called a class. There is the class, for example, known as 
crustaceans, creatures having a crust, which live in the 
water and breathe through gills. The crab, the crawfish, 
and the lobster are good examples of these crustaceans. 
The manner in which they breathe distinguishes them from 
all other jointed animals. None of the others, though they 
may live in water, have true, fishlike gills. The crusta- 
ceans differ from the other jointed creatures, also, in that 
they have two pairs of antennz and varying numbers of 
legs, always more than four pairs. 

This branch of the animal kingdom, the arthropods, 
boasts another class of creature which is known as the 
arachnida (this word means “spider family’’)—the chief 
representatives of which are the scorpions and spiders. 
The spiders have four pairs of legs and no antenne. 

Then there is a final small class of these jointed crea- 
tures which the scientists call myriapoda, which means 
“many feet,” and of which the centipede is the best 
known example. 

And there are the insects. 

So does the outline take further form: 


ARTHROPOD BRANCH 
LOBSTER} |SPIDER 
Sess | 


] PINSECT 
CLASS 
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In the orderly arrangement of living creatures we 
have now arrived at the particular group in which we are 
especially interested. We proceed to set down certain 
points that are peculiar to all insects. We find, for in- 
stance, that every insect in the world has six legs. No 
creature that has any other number of legs is an insect. 
The scientists call them Hexapods, which means six- 
footed. 

It is quite a habit to speak of spiders as insects and, in 
fact, they are popularly considered as belonging to this 
class of living creatures. Since the insects are so multi- 
tudinous in number, since their structure is so well defined, 
since all the other creatures in the world that are grouped 
with them hold so strictly to the basic structure common 
to insects, it becomes necessary to draw the line at the 
spider, to say to it that it fails in so many respects to 
live up to the definition of an insect that it must be 
excluded from that classification. The spider is not an 
insect. 

There is the primary structural distinction of the in- 
sects, for instance, that they are creatures with six legs. 
The spider has eight. There is the secondary structural 
peculiarity of insects, the fact that the bodies of all of them 
are divided into three sections, the head, the thorax or 
chest, and the abdomen. The spider is not so divided; 
the head and the thorax are not separated, but are joined 
together in one section of its body, its abdomen making 
another section. So the spider has but two parts to its 
body. Thus does it again fail to meet the definition of 
insect. All insects, further, have antenne, feelers. The 
spider has none. It is not an insect. 


\ 
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So is the insect a six-legged animal with antennz 
whose body is divided into three sections. Being an 
arthropod, it is a jointed animal with its skeleton on 
the outside; it is, in fact, an animal with a jointed body 
and jointed legs. 

The insect and its fellow arthropods have another out- 
standing peculiarity which make them different from the 
other members of the animal kingdom. While the blood 
of the others is red, that of the insects and other ar- 
thropods is without color. 

One thing that should be borne clearly in mind is the 
fact that every creature which is a member of the animal 
kingdom is an animal. In the popular mind it may not 
be definitely established that man is an animal, that a 
bird is an animal, that a fish is an animal, that a snail is 
an animal, that even the tiniest insect is an animal. 

Now of all the animals that exist in all the world, there 
are more different kinds of them that are insects, that have 
six legs, than there are belonging to all the other classes 
of animals combined. Some authorities hold that four- 
fifths of all the creatures of the animal kingdom are six- 
legged, are insects. There are probably some 250,000 dif- 
ferent kinds of insects in the world. 

In the task of classification, of sorting, of pigeon- 
holing these creatures, it becomes necessary to bring 
them down step by step, always narrowing the field, al- 
ways tending toward the point where there is before us 
but the one classified individual for consideration. In 
the case of the insect the journey of classification from all 
things to the individual is about half made when all else 
has been eliminated and but these six-legged creatures 
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are under consideration. In examining insects certain 
differences immediately begin to assert themselves. 

The first subdivision of the six legs is known, by general 
agreement among the scientists, as an order. In the realm 
of insects there are in all eighteen orders, but of these six 
are outstanding, including most of the insects which bear 
an important relationship to man. Thus may an addi- 
tional diagram be drawn showing these six orders branch- 
ing off from the insect class: 


INSECT CLASS 


BEETLE 
ORDER 


BUG | |BUTTERFLY 
RDER ORDER 


GRASSHOPPER) . 
ORDER fe) 


Orders are divided into families. In the world of trees, 
for instance, the cone-bearing order might be found di- 
viding itself into the pine family, the cypress family, and 
the yew family. Likewise in the animal world, the order 
of the birds of prey might be found dividing itself into 
the owl, the hawk, and the vulture families. So with the 
flies, which the scientists call Diptera, two-wings, we find 
that they divide themselves into different families, using 
only three of which we might make the following illus- 
trative diagram: 


ORDER 


FLY ORDER 


MOSQUITO 
FAMILY 
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Selecting from this group the mosquitoes as an indi- 
vidual family for further examination, it may be found 
that they again divide themselves into genera, each genus 
having certain peculiarities. In the mosquito family 
there are three well-known genera, indicated as follows: 


[MOSQUITO FAMILY | 


| MALARI - 
WATER“ BARREL YELLOW FEVER 


The genus is again divided into species. In the higher 
animals, for example, cats, in the broad sense of the word, 
make up a genus. House cats, wild cats, tiger, leopard, 
lions, are all cats. They are built on the same plan. 
They are of the same genus. They are known in a “gen- 
eric’”’ sense as cats. But the house cat, the wild cat, the 
tiger, the leopard, each considered separately, is a species. 
Tiger, for instance, is a “specific” name. So is malarial 
mosquito a generic name because there are a number of 
species that go to make up the genus, malarial mos- 
quito. We draw a diagram giving the division of this 
genus into species: 


MALARIAL MOSQUITO GENUS 
' NORTHERN SOUTHERN | 
DSeSPECIES SPECIES | 


Species divide themselves only into individuals. Thus, 
finally, beginning with all those elements which go to 
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make up the entire world, we have, through classification, 
followed an unbroken chain which leads to the individual 
mosquito which forages its dinner on a summer evening 
from the back of your hand. Thus may the relationship 
of that mosquito to the great world be shown. By a 
similar process may the relationship of any creature to 
all other creatures be determined. Each may be traced 
through the kingdom, class, order, family, genus and specie 
to which it belongs. 

So, by retracing this journey, by beginning with the 
individual mosquito and ending with the world, the struc- 
ture may be brought to assume its logical form. Such a 
structure may be built for any living thing. It would look 
something like this: 


MOSQUITO 
INDIVIDUAL 


NORTHERN SOUTHERN 
MALARIAL MALARIAL 


SPECIES 
MALARIAL BARREL YELLOW FEVER 
MOSQUITO __ MOSQUITO _ MOSQuITO 
GENUSES 
GNATS MOSQUITOES __FLIES 
FAMILIES 
ORTHOPTERA HEMIPTERA LEPIDOPTERA COLEOPTERA 
HYMENOPTERA IPTERA 
ORDERS 
VERTEBRATES MOLLUSKS __ ARTHROPODS 
CLASSES 
VEGETABLE ANIMAL 
KINGDOMS 
ANIMATE INANIMATE 


THE WORLD 
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This classification, which the scientists have worked out, 


of all there is in this world, into 


Kingdoms, 
Classes, 
Orders, 
Families, 
Genera, 
Species, 


Individuals, 
is the backbone of an orderly study of insects. For gen- 
erations there have been occasional scientists who have 
devoted themselves to such investigations, generally as 
lovers of pure science or as students of nature. 

Then, gradually, half a century ago, it began to be 
realized that there was a practical end to the study of 
insects. Grasshoppers had swept over Kansas, doing 
vast damage. Where did they come from and where did 
they go? Might not a knowledge of the facts prevent 
them from coming again? 

The government became interested. The sum of 
$5,000 a year was appropriated and three men were set 
to work on this problem. Thus did this work of the 
government take form, finally becoming the Bureau of 
Entomology, of the Department of Agriculture, the 
biggest bureau for the study of insects in all the world, 
employing more than 400 scientifically trained men, op- 
erating 75 stations, expending nearly $2,500,000 a year. 

In the beginning there were almost no trained men. 
There were no schools in which they might be trained. 
There was little inducement to take up the study of in- 
sects. There were no calls for men who knew about 
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them. The entomologist, invariably pictured with his 
butterfly net, was, in fact, an object of unending ridicule. 
The profession had no standing. 

Gradually a change has come about. The study of in- 
sects has solved such riddles as that of the transmission 
of yellow fever, of typhoid fever, of bubonic plague, has 
made it possible to grapple with and defeat these dread 
diseases. It has made scientific investigation of the in- 
sects which cause an annual damage to crops amounting 
to two billions of dollars, and has steadily lessened that 
damage. One year it saved the oranges of the nation; 
another it made it a gift of the Smyrna fig. It has thrown 
up a barrier about a nation to keep the dangerous in- 
sects of distant lands from getting in as did the boll 
weevil and the gipsy moth. A once mocked profession. 
has become one of dignity and first rank. No state is. 
without its official entomologists. Many counties and. 
cities have them. 

No university is without its courses in entomology. 
Trained and practical men are available by the thousands, 
economic entomologists who create new wealth by pro- 
ducing better crops, by maintaining a better state of 
national healthfulness. In a generation the world has 
been given a practical and applied science where before 
there had existed only vague theory. This science promises. 
to do much toward making it a better place in which to 
live. 

QUESTIONS 
1. (a) In the world of nature one frequently observes the truth of the 
statement, ‘Order is Heaven’s first law.’’ Explain how the 


habit of orderly thinking and classifying is invaluable to the 
student who would make progress in his studies. 
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(b) Illustrate from the various fields of organized knowledge how 
classification has helped the student to an understanding of the 
subject. 

. (a) What specific abilities distinguish animals from plants? 

(b) Briefly indicate in diagram form the big classifications indicated 
by the author. Be able to explain the diagram and justify your 
classification. 

. (a) Why do we call the insect and snail as well as the bird and man 
animals? 

(b) Compare the vertebrates, creatures having backbones, with the 
arthropods or jointed animals. 

(c) What is the advantage of a backbone to an animal? Of a skeleton 
inside the body instead of outside? 

(d) What animals carry their houses on their backs? 

. (a) With what sort of covering is an insect provided? 

(b) Why is the spider not an insect? 

(ec) Insects outnumber all the other species of animals on the face of 
the earth. When you read the following stories you will realize 
how insects hold their own in the air, in the water, and on the 
land. List all the insects you know according to their families. 

(d) From your general knowledge classify them again as man’s 
helpers or enemies. 

. (a) Economically, insects may furnish or destroy millions of dollars’ 
worth of produce either in the form of fruits or vegetables. 
What activity has the United States Government engaged in 
to protect the farmer and increase the wealth of the nation? 

(b) Boys looking forward to a future career may consider the field of 
entomology as a life work. What opportunities are offered to 
the progressive student in this important field of work and 
service? 
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